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JEB BUSH THOMAS F. BARRY, JR.
GOVERNOR SECRETARY

March 30, 2000

District Six Environmental Management Office
1000 N.W. 111th Avenue, Room 6101
Miami, Florida 33172 '

Mr, Richard E. Benner, P.E

Department of the Army

Jacksonville District Corps of Engineers
Programs and Project Management Division
Project Management Branch

P.O. Box 4970

Jacksonville, Florida 32232-0019

Dear Mr. Bonner:

The Florida Department of Transportation (FDOT) is in receipt of your letter dated January 12, 2000
which recaps discussions held on November 3, 1999, between the FDOT and the Army Corps of
Engineers (the Corps). As you know, on-going coordination between the Corps and the FDOT has
been conducted in consideration of potential negative impacts to approximately ten miles of
Tamiami Trail as surrounding surface water elevations are raised during the implementation of the
Modified Water Deliveries to Everglades National Park (MWD} project. As noted in your January
12, 2000 letter, the Corps has reviewed a number of alternatives and has determined that
construction of four bridges on Tamiami Trail would meet the Corps’ future flow requirements and
maintain a surface water elevation that would only affect the subgrade of the roadway during low
frequency events.

During a meeting held on February 17, 2000, the FDOT presented their findings of review to the
Corps regarding this proposed alternative. As stated in the FDOT’s letter to the Corps dated May 7,
1999, the base clearance requirement may be reduced from 2 feet to one foot for purposes of
conceptual alternative analysis. The clearance reduction is predicated on the use of black base (i.e.,
asphalt, which is more resistant to flooding than a limerock base [a limerock base would require a
ereater clearance of two to three feet]). The clearance would be measured from the design high water
elevation to the bottom of the base at the outside edge of shoulder.

With existing roadway conditions, and assuming the desired flow of 4,000 cubic feet per second

(cfs) with implementation of the MWD project, the Corps predicts a design high water elevation of
9.5 feet. An attachment to the FDOT letter dated May 6, 1999, provides the calculations which
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result in the proposed profile grade. It shows that the outside edge of the shoulder would need to be
builtto 12 feet NGVD in order to provide for high water elevations of 9.5 feet and at least 1 foot of

clearance from the bottom of the subgrade (black base).

The Corps has proposed to build four bridges in strategic locations, without reconstructing the
remainder of Tamiami Trail, in order to decrease future surface water infrusion inte the base of the
roadway. However, based on the Corps™ hydrology study, the bridge option would only lower the
surface water to 8.87 feet, lowered only 0.63 feet when compared to the option of having no bridges
(existing). These numbers apply to the desired 4,000 cfs. If lower flows are considered, for instance
2.250 cfi, the study shows a difference of only 0.18 feet between the two options. This appears to
indicate that constructing bridges will have a negligible positive effect in reducing the water levels.
Assuming that the Corps reduces the flow from the desirable 4,000 cfs to 1,600 cfs (with or without
bridges), the highway would still need to be elevated and reconstructed with black base and there
would be a gain of 1.5 feet which translates into a required crown elevation of 11.04 feet (down from
12.54 feat at 4,000 cfs). (Please note that it has been previously stated, in FDOT's May 7, 1999 letter,
that the crown of Tamiami Trail would need to be at 12 feet NGVD with reconstruction. This was an
incorract statement and other citations within the same letter reflect that the elevation of the outside
edge of the shoulder would need to be 12 feet NGVD if the water surface elevation were to rise to 9.5
feet, This translates into crown of 12.54 feet.) Please see the attached typical section.

The FDOT realizes the additional expense and complications, particularly on environmental

grounds, that roadway reconstruction would pose. This is enhanced by the need to bring the roadway
design to current standards, resulting in a wider typical section, with total reconstruction. The FDOT
would entertain entering into an administrative agreement with the Corps whereby the Corps would
perform maintenance on Tamiami Trail during the MWD program and the Comprehensive Everglades
Restoration Project (CERP) implementation and for some specified time thereafter, in lieu of requiring
total raconstruction. This could be accomplished through a Joint Project Agreement (JPA) between the
FDOT and the Corps, which stipulates the Corps’ responsibility for any necessary maintenance along
this section of Tamiami Trail attributable to the elevated water levels.

Such an agreement would also be desired by the FDOT as the Corps is currently proceeding with
regulatory water releases in meeting the requirements stipulated in the Biological Opinion (BO)
Reasonable and Prudent Alternative (RPA) for the Cape Sable seaside sparrow.  As discussed in
previous meetings, it would be prudent for the Corps to consider the monetary, environmental and
safety costs of long term, continued maintenance on the Tamiami Trail versus total reconstruction,

Consideration of this issue has been coordinated with the FDOT Central Environmental Management
Office in Tallahassee. The FDOT looks forward to continued coordination with the Corps in order to
reach a mutually agreeable course of action in considering impacts to the integrity of Tamiamu Trail as
the Modified Water Deliveries program proceeds.
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Thank you for your consideration and continued communication in this regard. Should you have any
questions in this matter, please feel free to contact me at (305) 470-5220.

Sincerely,

ﬂrjuﬁc K.

Acting Environmental Administrator

xol

cc: Tom Barry
Jose Abreu
John Martinez
Gus Pego
Mwike Ciscar
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THOMAS F. BARRY, TR,

JEB BUSH
SECRETARY

GOV ERNOGR

District Six Environmental Management Office
1000 N.W. 111 Avenue, Room 6101
Miami, Florida 33172

August 13, 1999

Richard E. Bonner, P.E.

Deputy District Engineer for Project Management
Department of the Army

Jacksonville District Corps of Engineers

P.O. Box 4970

Jacksonville, Florida 32232-0019

Re- Condition of Culverts under U.S. 41 / S.R. 90 / Tamiami Trail

Dear Mr. Bonner:

Enclosed please find a report on the condition of the culverts under U.S. 41/ S.R. 90 / Tamiami
Trail from Station 708 + 10.28 (M.P. 13.871, west of Krome Avenue) to Station 1299 + 46.28 in
Miami-Dade County. As a follow-up to our February 15, 1999 correspondence to you, this fhield
assessment and report were prepared by our consultant in response to your earlier request to
assess the condition and need for maintenance of the existing culverts under Tamiami Trail in
Miami-Dade County. The results of this assessment were previously relayed in my telephone
discussion with Ms. Cheryl Ulrich, P.E., of your office on June 3, 1999. The enclosed report is
forwarded for your files and provides additional details regarding the present condition of all

culverts n this area.

[n summary, there are 55 steel-reinforced concrete pipe culverts between the above referenced
stations. These culverts are placed in groups (typically three) within a single head wall structure
on either side of the roadway (please see report for photograph of typical culvert structure). A
visual inspection of each culvert on both sides of the roadway revealed that all of the culverts
were between 50% and 100% full of water . No culverts were observed with obstructions from
substantial sediment, debris, or vegetation build-up inside of, or immediately adjacent to, the pipe
openings. A southern flow of water was observed at each location with rates varying from slow
to rapid. Based on the consultant’s observations, it appears that at present, the primary
determining factor for flow rate through the culverts is the water level. Rapid flow rates comncide
with dredged waterways south of the culverts and restricted flow rates are associated with
shallow water wetlands outside of the Department’s right-of-way. There 18 some minor
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maintenance needed on the southern side of the roadway at culverts #1, 2 and #3 (head wall
structure #5-2), where 1t is recommended that a dense mat of water hyacinth be removed to
improve flow. There is also an abandoned 55-gallon drum located on the south side of the
roadway at culvert #55 (head wall structure #5-23). While this drum 1s not impeding flow, it
should be removed and properly disposed of. Both the vegetation and the drum are outside the
Department’s right-of-way. They appear to be within Everglades National Park property,

although this was not confirmed.

Based on the above findings, no maintenance of the culverts is needed at this time.
As mentioned previously, the Department is proceeding with plans to install two stadia adjacent
to the canal, which will allow our maintenance personnel to regularly monitor water levels next to

Tamiami Trail in this area.

We hope this information is helpful. If there are any questions regarding this report please call me
at (305) 470-5220.

Dlstrlcl; Enwmnm{-mta_f Administrator

cc: Richard Ring, ENP
Gary Evink, FDOT Central Office
Ron Steiner, FDOT Maintenance
Mike Ciscar, FDOT Environmental Mgmt
Marjorie Bixby, FDOT Environmental Mgmt.




TAMIAMI TRAIL CULVERT SURVEY REPORT
S.R. 90/U.S. 41/TAMIAMI TRAIL

FROM STATION 708+10.28 (M.P. 13.871, WEST OF KROME AVENUE)
TO STATION 1299+46.28

IN MIAMI-DADE COUNTY

£y

FLORIDA DEPARTMENT OF TRANSPORTATION
DISTRICT SIX

MAY, 1999



INTREOQDUCTION

The objective of this report is to provide a summary of our recent
inspections of cross culverts under S.R. 20/U.S. 41/Tamiami Trail.
There are a total of fifty-five (55) pipe culverts under Tamiami
Trail with 37 headwall structures (north and south of the roadway)

at nineteen (19} locations. They are located in an eleven (11)

mile section of Tamiami Trail west of S.R. 997/5.W. 177 Ave/Krome

Avenue. The typical structure is a group of three steel-reinforced
concrete pipes in a north-south orientation (under the road)
between two concrete headwalls that are orientated parallel to the
road. Sample plan details of the culverts and structures are

included with this report (see Attachment 1).

METHODOLOGY

The field inspections were conducted on February 23 and 24, 1999,

by two bieologists from Consulting Enginsering & Science, Inc. Two
goals of the inspections were characterizing any cobkstructions to
the effective operation of the culverts and marking the culvert
locations for any warranted FDOT maintenance crew activities.
Fotential obstructions due to wetland vegetation or sedimentary
buildup in front of the pipes on either side of the roadway were
investigated. We also noted the shape and approximate diameter of
the pipes, as well as their general hydrologic operating
conditions. Each location was marked by painting the structure
numper on the headwall and on the asphalt beneath the guardrail on
both the north and scuth read shoulders. In addition, a numbered
wooden stake flagged with pink survey tape was placed in front of
the headwalls. Representative photographs and a table summarizing
our findings are enclosed (see Attachments 2 and 3, respectively).

RESULTS

The overall condition of the culverts 1s good and no structural

problems were ohserved. No culverts were observed with

obstructions from subkstantial sediment, debris, or wvegetation
build-up inside of, or immediately adjacent to, the pipe openings.
A southern flow of water was observed at each location, with rates
varying from slow (noticeable by drifting periphyton) to rapid
(with wvisibly turbulent water). Water was observed discharging
mainly into shallow expanses of water surrounded by densely
vegetated wetlands adjacent to the southern roadway shoulder
(within Everglades National Park). However, several culverts
discharged into dredged channels or sloughs (utilized as airboat
docks and navigation channels at tourist establishments) which were
relatively clear of vegetation and exhibited rapid flow rates.




locations <that
dredged water

The slow flow rates were observed at culvert
initially discharged to deep (3 to 4 foot depths)
areas in front of southern headwalls. These dredged areas appeared

to extend between 15 and 30 feet south of the discharge structures

{based upon wvisual observations at several locations where

vegetation did not obscure the view). However, the area' then
generally transitions at a steep slope tao shallow-water
(approximately 1 foot), densely vegetated wetlands to the south of

Tamiami Trail.

Yellow cow lilies (Nuphar sp.) are the predominant emergent
vegetative cover in front of the culverts. They occur in sparse (5
te 30 percent of surface water area) to moderate (30 to 70 percent)
coverages. Other native, non-invasive aguatic vegetation present
in front of the culverts included: bladderworts (Utricularia sp.),
tape-grass (Vallisneria americana), and Illinois pondweed
(Potamogeton illinocensis). Invasive exotic species present in
front of the culverts included: water hyacinth (Eichhornia
crassipes), fanworts (Cabomba sp.), and Hydrilla (Hydrilla
verticillata). Only Culverts No. 1, 2, & 3 on the southside of the
roadway (Structure No. 5-2) had openings obstructed by a dense mat
of wvegetation (water hyacinth). Howewver, based on construction
plans, the FDOT right-of-way ends at the headwall at this location.

DISCUSSTON

Based on our observations, it appears that the determining factor
for flow rate through the culverts is hydrologic and not due to
vegetation, debris, or sediment build-up. FRapid flow rates
coincide with dredged waterways south of the culverts and
restricted flow rates are associated with shallow water wetlands

outside of FDOT right-of-way.

The mat of water hyacinth in front of Culwverts 1, 2, & 3 (Structure

No. 5-2), located at the southern toe-of-slope near the western
limits of the survey (M.P. 13.871) should be removed in order to
improve flow at these culverts. This vegetation is outside of the
FDOT right-of-way. It appears to be within Everglades MNational
Park right-of-way, however this has not been confirmed. In
addition, Culvert No. 35 (Structure No. $-23) has a 55-gallon drum
which should be removed from the water in front of the pipe
opening. This drum is outside of the FDOT right-of-way. Culvert
No. 40 (Structure No. 5-26) had cattails sucked into the pipe at
this location but they did not appear to restrict water flow.
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SAMPLE CONSTRUCTION PLAN SHEETS
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ATTACHMENT 2

PHOTOGRAPHS



Photo 1: Typical northern culvert opening headwall intaking
water from adjacent Tamiami Canal with slow £low
through moderate wetland and aguatic vegetation.

Photo 2: Culverts No. 1, 2, & 3 (Structure 5-2), south of
roadway, with a slow water discharge into a dense matc
of exotic water hyacinth.
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Photo 4: Example of 2/3 full southern culvert openings
discharging a slow to moderate flow into sparse/

mainly open water dredged area (dredging limited to
headwall wvicinityv).
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TABLE 1
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Florida Department of Transportation

JEB BUSH THOMAS F. BARRY, TR,
GOVERNOR SECRETARY
District Six Environmental Management Office
1000 N.-W. 111 Avenue, Room 6101

Miami, Florida 33172

May 7, 1999

~ Ricliard Béiiner, Deputy District Engineer for Project Management
Department of the Army
Jacksonville District Corps of Engineers
P.O. Box 4970
Jacksonville, Florida 32232-0019

Dear Mr, Bonner:

This 15 in responsé to your April 16, 1999 letter received April 22, 1999 regarding the Tamiami
= Trail project feature of the U.S. Army Corps of Engineers’ (the “Corps™) Modified Water
Deliveries to Everglades National Park Project.

Since our February 23, 1999 meeting with your staff, a coordination team has been established
within the Florida Department of Transportation (the “Department™) to assist in reviewing
alternatives and plans developed for this project. A list of team members along with their
responsibilities and contact information is attached. A number of these team members met to
discuss your most recent letter and have assembled the information provided below. The
information in this letter is divided into two parts: the first part contains general comments
regarding the project, and the second part contains specific responses to questions raised in your

letter,

General Comments

We were concerned to read in your letter that your process is on hold pending information from
our agency, since your staff stated at the conclusion of our F ebruary 23 meeting that they would
proceed with additional alternatives analysis through March and early April, and subsequently
provide that information to the Department for review. As we committed in the February
meeting, our Traffic Operations Division proceeded with obtaining all traffic Level of Service
(LOS) and crash data for this portion of Tamiami Trail and performed a detailed analysis of this
data in order to determine the possible need for four-laning of the roadway or for provision of a
median separator. That work was completed April 26, 1999 and the results are provided below,

v cot, state flus @ accroies paeen
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As expressed at the February 23rd meeting and in our July 31, 1998 teleconference with vour
staff, we are concerned about the level of major engineering and environmental work involved in
developing and analyzing the alternatives for this project, particularly given the ambitious
schedule for project implementation. We wish to reiterate our recommendation made in last
summer’s teleconference that the Corps hire a qualified consulting firm with expertise in
transportation engineering and environmental analysis to perform the substantial work involved
in developing the project alternatives, While the Department’s coordination team can assist with

“review of alternatives and plans, and serve as a source of information and contacts, we feel that a
dedicated consultant team 1s essential to completing the substantial work involved in developing
and designing this project within the established schedule. To that end, we are providing a list of
consulting: frms, which are prequalified by the Department to perform Project Development and
Environmental (PD&E)-(i.e., National Environmental Policy Act [NEPA]) alternatives analysis
studies and prepare project master plans. This is in addition to the attached list of Department-
prequalified Final Design firms, which your staff requested at our February 23rd meeting. One
advantageous approach would be to consider hiring a single firm qualified not only in PD&E and
Final Design, but Construction, Engineering and Inspection (CEI) work as well, since a CEI firm
will be needed to inspect the construction contractor’s work. In addition, due to the project
length, you should consider dividing the project construction into two or three segments in order
to expedite this phase by utilizing multiple contractors.

As discussed in February, part of the difficulty in responding to your staff’s request for all the
environmental, water quality, and design considerations which would need to be incorporated
into this project lies in the fact that the decision of which agency (s) will design, construct and
fund this project, and which specific funding types will be utilized, has not yet been decided. For
example, if the ACOE were to construct and fund this project using Department of Interior (DOI)
funds, we do not believe that Section 4 (f) [Title 49 U.S.C., Section 1653(f), as amended in 1983
and codified as 49 U.5.C. Section 303] would apply, as it only applies to agencies within the
U.S. Department of Transportation. We do feel that a final legal determination of this issue
needs to be made since a U.S. highway is involved, and therefore we will request such a
determination and wall forward the opimion to you separately. If any FHWA funds were utilized
at any stage of this project, however (design, construction, right-of-way acquisition, etc.), Section
4(f) would apply. This includes the potential for direct permanent Section 4(f) impacts,
temporary Section 4(f) impacts due to Maintenance of Traffic (MOT) or other construction
activities, indirect impacts through changes in access to Section 4(f) lands, and Constructive Use
Section 4(f). Section 4(f) lands in the area include Everglades National Park and possibly other
publicly owned recreation areas, wildlife or waterfowl refuges, or archaeological or historic sites
identified as part of a comprehensive archacological and cultural resource survey. In any case,
you should be aware that if Section 4(f) were determined to apply. it could substantially affect
the project’s MOT plans, and consequently the preferred alternative alignment, as well as the
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project schedule.

Similarly, other processes, procedures and permitting requirements may apply if this project is
designed and constructed by the Department, which may not apply to a Corps-designed and
-constructed facility on our right-of-way. Consequently it is difficult to insure a complete list of
all issues and design considerations which should be addressed for this project. For comparison
purposes, based on our knowledge of the proposed improvements planned thus far, the standard
process which the Department would follow in developing this project would include, ata
minimum, the following:

L.

Projeet Development and Environmental Smdy Phase

—-Project scoping phase.
--Development of detailed project schedule and Public Involvement Plan (PIP).

—-Advanced Notification Package to applicable agencies, organizations and elected officials.

--Engineering and Environmental data collection & analysis; detailed field surveys for
endangered species, wetlands impacts, right-of-way impacts, cultural resource surveys, etc.

--NEPA alternatives analysis, interagency coordination (including required Endangered
Species Act [ESA] Section Seven consultation with the U.S. Fish and Wildlife Service
[USFWS]; coordination with the State Historic Preservation Officer [SHPO), etc.)

--Development of engineering masterplans for various alternatives.

--Preparation of draft Preliminary Engineering Report (PER) and required environmental
documents.

--Public notice and public involvement (public workshops; public hearing).

--Selection of preferred alternative.

~Document revision, completion, circulation and approval.

Final Design Phase
--Development of detailed roadway and drainage design plans based on the preferred NEPA

alternative.
~-Structural design of retaining walls, bridges, etc., if any.
--Utility coordination.
--Right-of-way acquisition; acquisition of construction easements.
--Additional public involvement as warranted.
--Environmental document reevaluation and update.
--Regulatory permitting.
--Preparation of Technical Special Provisions (TSP’s) for inclusion in contract documents.
--Plans circulation and review.
--Construction cost estimating.
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3. Construction Phase

--Contractor bidding, contract letting and negotiations.
--Contractor mobilization.

--Potential utlity relocation.

~Implementation of MOT plans.

--Project construction and inspection.

--Potential restoration of MOT area.

--Wetlands mitigation construction.

Based on the above process, we estimate that with the use of prequalified consulting firms
experieneed i transportation Project Development and Final Design, and assuming-major
modifications to the entire 10-mile project area, an accelerated schedule for completion of both
the Project Development and Final Design Phases would be two years each, and an accelerated
Construction Phase would take approximately two years, for a total of six years. This assumes
that the basic type of improvements needed (bridges, culverts, roadway elevation, or some
combination of all three) has already been established in the planning phase (i.e., prior to the

* Project Development Phase). It also does not allow time for consultant selection and contract
negotiation, although in the case of Final Design and CEI consultant selection, this process can
be performed simultaneously with other project work, in advance of these phases.

As mentioned by your staff in the February 23rd meeting, the Corps may have different
processes or permitting requirements which are less restrictive than those followed by the
Department. For purposes of responding to your questions, the information provided below 1s
based on what we believe would be the minimum Project Development, environmental, water
quality and pavement design considerations, which would apply, regardless of funding or agency

involvement.

Response to Questions

1) Waiver request by the Corps to reduce the two-foot base clearanee requirement to a
one-foot base clearance requirement: B
The base clearance may be reduced from two feet to one foot for purposes of conceptual
alternative development. This clearance will be measured from the design hugh water elevation
to the bottom of the base at the outside edge of shoulder. The clearance reduction is predicated
on the use of black base (i.e., asphalt, which is more resistant to flooding than a lime rock base).
The design high water elevation neceds to be established for each conceptual alternative. For
purposes of determining roadway profile grades and pavement layer clearances the design high
water will be the expected water elevation resulting from a 75 year recurrence interval, or
approximately 4,000 cubic feet per second (cfs). As your staff discussed in the February 23%
meeting, they anticipate a 4,000 cfs flow event, flooding the roadway base for two to three days
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Based on the design high water elevation provided by the Corps of 9.5 feet NGVD (derived from
the occasional 4,000 cfs flow), a minimum profile grade elevation at the roadway crown of 12
feet would be required.

| 3) Request by the Corps to use black base at a one-foot thickness instead of lime rock at a

two-foot thickness) as a subgrade material in alternatives developed for Tamiami Trail:
As we discussed in the February 23" meeting, the use of black base is acceptable, although
typically more expensive than lime rock. The pavement design above is based on the use of
black base and a one-foot clearance from its bottom to the design high water elevation.

4) Waiver request by the Corps to reduce the two-foot bridge drift clearance to-a one-foot
bridge drift clearance:

We concur in the reduction of the bridge drift clearance from two feet to one foot for purposes of’

conceptual alternative development. This clearance will be measured from the design high water

elevation to the bottom of the lowest superstructure member. The design high water elevation

needs to be established for each conceptual alternative. For the purposes of determining bridge

- clearances and openings the design high water will be the expected water elevation resulting

from a 75 year recurrence interval (4,000 cfs flow). This reduction does not account for any
clearance requirements that may be imposed by the South Florida Water Management District
(SFWMD). The bridpe drift clearance will be reevaluated for the recommended design
alternative prior to final approval. The expected water velocity and the potential for debris
impacting the superstructure will be part of the evaluation of the recommended design. Ifthe
clearance can be reasonably increased, up to the desirable clearance, with minimal economic
and/or environmental impacts, you may be asked to review the design to provide increased

clearance,

Since bridge drift clearance standards must be approved in this case by both the Department and
the SFWMD, we recommend you contact SFWMD for their opinion. For preliminary
considerations, as long as the velocity in the canal during the maximum design flow event at the
proposed bridge location is at or under 2.5 feet per second (fps). and the type of floating debris
does not cause damage to the lowest member elevation of the bridge structure, then the request
may be considered for a waiver by the Department. It should also be noted, however, that the
other vertical clearance which must be met is the six-foot navigation vertical clearance necessary
for maintenance of the canal and the bridge structure. This six-foot vertical clearance should be
above the normal water surface elevation, or the October ground water elevation.

Please reference the enclosed typical section demonstrating bridge drift clearance.

5) Request by the Corps that the Department accept overtopping of Tamiami Trail during
a1 in S00-year flow event: '
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Based on the design high water elevation provided by the Corps of 9.5 feet NGVD (derived from
the occasional 4,000 cfs flow), a minimum profile grade elevation at the roadway crown of 12
feet would be required.

| 3) Request by the Corps to use black base at a one-foot thickness instead of lime rock at a

two-foot thickness) as a subgrade material in alternatives developed for Tamiami Trail:
As we discussed in the February 23" meeting, the use of black base is acceptable, although
typically Tnore expensive than lime rock. The pavement design above is based on the use of
black base and a one-foot clearance from its bottom to the design high water elevation.

4) Waiver request by the Corps to reduce the two-foot bridge drift clearance to-a one-foot
bridge drift clearance: -

We concur in the reduction of the bridge drift clearance from two feet to one foot for purposes of’

conceptual alternative development. This clearance will be measured from the design high water

elevation to the bottom of the lowest superstructure member. The design high water elevation

needs to be established for each conceptual alternative. For the purposes of determining bridge

- clearances and openings the design high water will be the expected water elevation resulting

from a 75 year recurrence interval {4,000 cfs flow). This reduction does not account for any
clearance requirements that may be imposed by the South Florida Water Management District
(SFWMD). The bridge drift clearance will be reevaluated for the recommended design
alternative prior to final approval. The expected water velocity and the potential for debris
impacting the superstructure will be part of the evaluation of the recommended design. If the
clearance can be reasonably increased, up to the desirable clearance, with minimal economic
and/or environmental impacts, you may be asked to review the design to provide increased

clearance.

Since bridge drift clearance standards must be approved in this case by both the Department and
the SFWMD, we recommend you contact SFWMD for their opinion. For preliminary
considerations, as long as the velocity in the canal during the maximum design flow event at the
proposed bridge location is at or under 2.5 feet per second (fps). and the type of floating debris
does not cause damage to the lowest member elevation of the bridge structure, then the request
may be considered for a waiver by the Department. It should also be noted, however, that the
other vertical clearance which must be met is the six-foot navigation vertical clearance necessary
for maintenance of the canal and the bridge structure. This six-foot vertical clearance should be
above the normal water surface elevation, or the October ground water elevation.

Please reference the enclosed typical section demonstrating bridge drift clearance.

5) Request by the Corps that the Department accept overtopping of Tamiami Trail during
a1 in 500-year flow event: '
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Overtopping of Tamiami Trail is allowable in extreme events. Our design standards require that
the cross drains (bridges and culverts) accommodate the flows expected on a 75 year recurrence
interval (4,000 cfs flow). For each design alternative developed, please identify the recurrence
interval that will result in an encroachment of water onto the travel lanes of the highway, and the

expected duration of the encroachment.

RESpDnSES to additional questions in your letter are provided below:

[R—

6) Environmental requirements which would need to be considered in the development of
the plan for modification of Tamiami Trail:
At aminimum, all standard NEPA requirements should be included in the alternatives
evaluation. This includes the following:
a) Social Impacts
1. Land Use Changes
2. Relocation Potential (including business sign relocations and other impacts to adjacent
business)
Community Services
Title VI Considerations
Controversy Potential
6. Utilities
b) Cultural Iinpacts
l. Section 4(f) Lands
2. Historic Sites
3. Archaeological Sites

c) Natural Environment
1. Wetlands (direct and ﬂecﬂndary 1mpucts am:l benefits)

2. Water Quality (direct and secondary impacts and benefits)
3. Floodplains
4, Wildlife and Habitat (direct and secondary impacts and benefits)
5. Farmlands
d) Physical Impacts
1. Noise
2. Air
3. Construction
4, Contamination
5. Navigation

v

Endangered Species; Wetlands Assessment:
A full Endangered Species survey is needed, including a survey for endangered and threatened
plants by a qualified botanist trained to recognize and identify such plants, and one survey for
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endangered fauna. While it is understood that the USFWS’s Biological Opinion has
recommended this project as potential enhancement for the endangered Cape Sable Secaside
sparrow, this project has the potential to affect other species. A systematic endangered species
survey and evaluation for each NEPA alternative will be needed in order to coordinate the
preferred design with the USFWS under ESA Section Seven consultation. This analysis should
include both temporary impacts (from MOT, construction noise disrupting nesting birds, etc.)
and permanent impacts, as well as direct (within the project footprint) and secondary (outside the
project foGtprint) impacts. A similar analysis is needed to assess the amount of wetland impacts
resulting from this project. Again, while it is recognized that this project is expected to enhance
wetlands beyond the project area, direct wetlands impacts from this project could be substantial.
A systematic field evaluation of the acreage, type and condition of all temporary and permanent
wetlands impacts, as well as an analysis of the type, amount and present condition of wetlands to
be enhanced as a result of the project, will be needed. This will insure a systematic comparison
so that no net loss of wetlands occurs, in accordance with Presidential Executive Order 11990
dated May 23, 1977. It will also insure that any needed mitigation can be planned for as early as
possible. The wetlands assessment will also provide important information which will be needed

-in the evaluation of project impacts to endangered and threatened species within, or migrating

through, the area.

Contamination Assessment:

A Phase I contamination impact assessment which considers adjacent properties should be
performed as part of the alternative analysis process, however it does not appear from a cursory
review of the project area that the potential exists for substantial contamination mmpacts. Any
contaminated soil disrupted by roadway construction must not be exacerbated and must be
remediated during construction by a qualified contamination remediation contractor. TSP’s for
handling this material should be included in the construction contract documents prior to contract

letting.

Public Involvement; Canal and Adjacent Property Access Issues:

A Public Involvement Plan which identifies all potentially affected parties, including affected
property owners and those who access the area for recreational purposes, as well as the motoring
public, is suggested. There is potential to affect recreational access usage of Canal L-29, and
adjacent property access, either through elevation of Tamiami Trail, or the possible need to
construct retaining walls (see water quality discussion below) or relocate guardrail. Any changes
in recreational access will need to be coordimated with the SFWMD and the public. In addition,
any access changes which affect the SFWMD’s ability to perform either routine or emergency
(post-hurricane) maintenance of Canal L-29 will need to be coordinated with the SFWMD’s
Maintenance Division. Access to adjacent properties may be affected if the roadway is elevated,
or if retaining walls must be built due to right-of-way restrictions. At a minimum, this would
require easements to perform driveway harmonization during construction, and may require
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right-of-way acquisition (see water quality discussion below).

Cultural Resource Assessment:
As mentioned above, a detailed archaeological and historical survey should be made by a
qualified firm approved by the SHPO, and the results of the survey coordinated and addressed

with the SHPO.

Permits:™ :
Permits which need to be obtained, at a minimum, include federal and state dredge and fill
permits from the appropriate agencies, a Department of Transportation permit authorizing the
roadway-modifications, and a SEWMD Right-of-Way Occupancy permit for any permanent or
temporary impacts to their right-of-way. Other permits, such as the DERM Class II (drainage -
system) or state issued (Florida Department of Environmental Protection [FDEP] or SFWMD)

drainage permit may be needed.

Utilities:

We are aware of at least one buried telephone fiber optic line adjacent to Tamiami Trail within
our right-of-way. If the roadway is elevated on the same footprint as the existing facility, it will
probably not be necessary for the utility to relocate this line. However, construction of MOT
facilities (e.g., temporary roads), or construction of culverts or bridges under the roadway have
the potential to affect this line. Other utilities may be within or adjacent to the right-of-way. A
full investigation of all utilities in the area must be performed as required by Florida Statutes, and
impacts coordinated with the utility companies and the Department. If needed, the Department
can assist you with information on which utility companies you should contact.

As mentioned above in the General Comments, the above list of environmental concerns should
not be considered all-inclusive. Once the proposed improvements (clevation, bridges, culverts,
etc.) have been established, additional project scoping and a complete field review should be
performed in order to determine all environmental considerations for this project.

7) Water quality / drainage requirements which would need to be considered in the
development of the plan for modification of Tamiami Trail:
Drainage must be provided for in the reconstruction of this portion of Tamiami Trail. The
drainage facilities should be designed based on a three-year design storm frequency to’ convey
the water. From the water quality standpoint, this facility should be designed based on a five-
year design storm frequency, zone 10 or the equivalent 10-year storm frequency curves of
Miami-Dade County. Pollution control structures must be designed accordingly prior to an
overflow discharge. Two types of different systems might be utilized for this facility. The first
1s drainage swales with rock trenches at the bottom of the swales working as french drains, and
the second is a french drain system where applicable. Since this road carries a rural



Richard Bonner
May 7, 1999
Page 10

classification, roadside swales would be preferable and less expensive. However if right-of-way
constraints, such as the need to avoid impact to Everglades National Park, or restraints on the
north side of the roadway adjacent to the canal, result in inadequate right-of-way to meet the
requirements of the 8 foot shoulder and roadside swales, some other drainage systern will have to
be designed. Drainage systems such as collection and piping of stormwater to swale areas, or the
installation of french drains, will add to project costs. Additional right-of~way may be needed to
ugcomodate the drainage system, which will also add to cost and could substantially affect the
project schedule. For these reasons, drainage requirements should be addressed as early as

possible.

Treatment requirements are, of course, set by the applicable regulatory agency. The Department
typically obtains its drainage permits from Miami-Dade County’s Department of Environmental
Resources Management (DERM) under its state-delegated program, except in the case of large
projects (over 40 acres of impervious area), in which case a drainage permit is obtained from the
SFWMD. Typically we are required to provide treatment for the first one inch of roadway
runoff. Specific water quality treatment requirements for this project would be set by the

" appropriate permitting agency (the FDEP, SFWMD or DERM).

8) Maps showing the Department’s right-of-way for Tamiami Trail between Krome
Avenue and water control structure 5-333:

Copies of FDOT right-of- way maps for this portion of Tamiami Trail are enclosed. If you have

any question regarding these maps please contact Arturo Toriac of our Right-of-Way

Engineering Office at (305) 470-5195.

9) Status update on the reselution of ownership on some portion(s) of Tamiami Trail
between the Department and the SFWMD:
The Department has received Tamiami Trail right-of-way maps, deeds and other documents from
the SFWMD, and is presently comparing them with Department right-of-way maintenance maps
to identify conflict areas, Mrs. Betty Blackman of the SFWMD has indicated that once the
Department defines its corridor and determines the extent of the conflict areas, the SFWMD will
consider the appropriate resolution of this issue. We are working steadily on this issue and hope
to resolve it within the next two to three months. We will notify vou when it is resolved or,

alternatively, keep you informed of our progress.

In addition to the information presented here, the Corps should contact our Maps and
Publications Office in Tallahassee at (850) 414-4915 for copies of several Department manuals
which should be utilized in developing this project. These include the Project Development and
Environment Manual, the Drainage Manual, the Plans Preparation Manuaf, the Roadway and

Traffic Design Standards Manual.
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I hope this information is informative and helpful. It is emphasized that all environmental and
engineering considerations should be studied thoroughly and weighed early in the process, prior
to completion of the NEPA document, and not during a later detailed design phase, since many
of the above listed items have the potential to affect the selected NEPA alternative. This will
prevent serious delays later in the process as final design plans are developed.

___ We would like to request that the Corps provide as soon as possible a detailed written project
schedule which includes all milestone activities (hydrologic modeling, alternatives analysis,
interagency coordination, public involvement, document preparation and approval, final design,

construction, etc.).

- - -

If you have any questions regarding the enclosed mformation, please call me at (305) 470-5220.
We look forward to continuing to work with you on this very important project.

Sincerely,

Barbar rmf:rl. e ALCP.
District EﬁvirmﬁnﬂmaI Administrator

ce: Joe Miller, ACOE Jacksonville, District Engineer
Leroy Irwin, FDOT Tallahassee, Manager, Central Environmental Management Office
Jose Abreu, FDOT Miami, District Secretary '
John Martinez, FDOT Miami, District Director of Production
Mike Ciscar, FDOT Miami, District Environmental Management Engineer



Florida Department of Transportation
Coordination Team Members
for the U.S. Army Corps of Engineers
Modified Water Deliveries Project / Tamiami Trail Modifications

Name/Title

Address

Phone

Fax

Barbara Culhane,
ALC.P.,

District Environmental
Administrator

FDOT Project Coordinator

Florida Department of Transportation
District Six

1000 N.W. 111 Avenue, Room 6101
Miami, Florida 33172

(305) 470-5220

(305) 4992308

Marjorie Bixby, —
Environmental Manager
environmental impact
review; National . .
Environmental Policy Act’
{NEPA) document review;
project coordination
documentation.

Florida Department of Transportation
District Six

1000 N.W. 111 Avenue, Room 6101
Miami, Florida 33172

(305) 470-5229

(305) 499-2308

Jorge Frases, P.E., Senior
Project Manager '
roadway design issues;
Project Development
issues; typical section,
traffic safety and Level of
Service issues.

Florida Department of Transportation
District Six

1000 N.W. 111 Avenue,
Miami, Florida 33172

Room 6103

(305) 470-5305

(305) 470-5205

Ricardo Salazar, P.E.
District Drainage
Engineer

storm water treatment
issues; roadway elevation
issues.

Florida Department of Transportation
District Six

1000 N W. 111 Avenue, Foom 6218
Miami, Florida 33172

(305) 470-5264

(305) 470-5293

Reinaldo Carvajal, P.E.
Drainage Engineer
storm water treatment
issues; roadway elevation
issues; hydrology issues.

Florida Department of Transportation

District Six
1000 N.W. 111 Avenue, Room 6218
Miami, Florida 33172

(305) 470-5251

(305) 470-5293

Roberto Perez, P.E.
Pavement Design
Engineer

roadway and pavement
- design issues.

Florida Department of Transportation
District Six

1000 N.W. [11 Avenue, Room 6111
Miami, Florida 33172

(305) 470-5266

(305) 470-5338




Melaniie Calvo,
District Permits
Coordinator
regulatory permitting
issues; wetlands impact
1550e8.

Florida Department of Transportation
District Six

1000 N.W. 111 Avenue, Room 6101
Miami, Florida 33172

(305) 470-5223

(305) 499-2308

Susan Day,

Assistant Right-of-Way
Manager

right-of-way acquisition;
right-of-way impact issues.

Florida Department of Transportation
District Six

1000 N.W. 111 Avenue, Room 6118
Miami, Florida 33172

(305) 470-5169

(305) 470-5564

James MecGetrick, P.E.
District Utilitics Engineer
utility issues. o

Florida Department of Transportation
District Six

1000 N.W, 111 Avenue, Room 6218
Miami, Florida 33172

(305) 470-5231

(305) 470-5293

Charles Newton:
District Traffic
Maintenance Engineer

Flerida Department of Transportation
District Six ’
1000 N.W. 111 Avenue, Room 6202

(305) 470-5344

(305) 470-5815

Maintenance Of Traffic Miami, Florida 33172
(MOT) issues.
Mikhail Dubrovsky, P.E. | Florida Department of Transportation (305) 499-2354 | (305) 499-2351

Construction Plans
Review Engincer
constructibility issues.

District Six Consiruction Office
1000 N.W. 111 Avenne
Miami, Florida 33172

Robert Crim, P.E.,
State Project
Development Engineer
Central Office project
coordinator; Project
Development issues;
design issues,

Florida Department of Transportation
Central Environmental Mgmt. Office
2740 Centerview Drive, Suite 3C
Tallahassee, Florida 32399-2100

(850) 487-3985

(850) 922-7217

David Mire, P.E.
Districts Four and Six
Geotechnical Engineer
geotechnical issues.

Florida Department of Transportation
District Materials Office

14200 West S.R. 84

Davie, Florida 33325

(954) 475-4102

(954) 475-4119
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FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET
Preliminary , subjeect to change -

Frepared by:_Roberto Perez Date:_May 6,1999
W.P.I. No. SR/90/US41/Tamiami Trial

From_11 miles w of SR 9297

State Project No.27110-
To_SE 937 /Krome Ave

Project Length_l1l miles
LBR_40 SEV_——-—

F.A.P. HNo.

County__ Miami-Dade

Opening Year_2002
TDesign Ygar_2022 - Mr_84 Mpa
80 KN/eq. Loads 3,100,000 ZReliability_90

SN Required 3.45

Design Speed_ 55 MPH

Type of Work and location:Reconstruction (Existing Profile varies
0. 3 t NG ~op. Profile wi e at 12.0 Ft NGVD
Existing Pavement:
Tk. Coef. SH
0.08 0.96

Sub-grade Stabilization (LBR 40) 12"

Limerock Base 12" tk. b 0.18 2.16
Type S Asphaltic Conc. 3.5" tk 3.5" 0.25 0.87
FC-2,Friction Course 5/8"tk s/a" 0.00 0.00

3.9%

Prop. Frofile Grade :
.50 {DHW}+1ft Clearence+l1.5 ft{Pav’t tk.+cross slope=12.0 Ft NGVD

It means raise the Reoad from O to (12.0-10.3) 1.7 Ft= 20.4 inches

Prop. Pavement:
Mill FC-2,entire corridor

SN

Existing pavement SN 3.99
Type S overbuild(4" to 12.4") (400 to 1240 1lb/sy) 0.00
OBG 9 * 1.80
Type “SP' Struct.Cse.({ Level 3 }2" tk 0.44 0.88
FC5-Friction Course, (801b/sy),3/4"tk 0.00 0.00
Design SN .67

*Optional code permite 609 (6"ABC-3)

Apprmvad-by: ;zg%%?igégi;/' Concurred By:

Pav.Des.Eng  Date : é’éffj; Dist.Des.Eng.
Sheet 1 of 1 f/







APPENDIX B HYDROLOGY AND HYDRAULICS
Appendix B-1 COE Analysis of Tamiami Trail
Appendix B-2 Stage Hydrographs and Duration Curves

Appendix B-3 Culvert Service Life Estimation



Appendix B-1 COE Analysis of Tamiami Trail



1. Introduction. This inlerim report has been prepared to investigate and document potential high
water conditions along U.S. Highway 41 (U3, 1) also known as Tamiami Trail caused by
construction and operation of the Modified \Water Deliveries to Everglades Mational Park project
and Comprehensive Everglades Restoration Project.

2. Authorizations and Background. Water regulation in the Everglades and Everglades National
Fark (EMP} are part of the larger Central and Southern Florida project (CESF). Phase | of the
Comprehensive Plan for the C&SF Project was authorized in 1948, as outlined in House
Document Mo. 642, The remainder of the Comprehensive Plan was authorized by the Flood
Contral Act of 1954, A C&SF map is attached as Figure 1. The project purpeses include flood
control, prevention of salt water intrusion, water supply to ENP, municipal and agricultural water
supply, groundwater recharge, and preservation of fish and wildlife. Project features include
Water Conservation Area (WCA)Nos. 1, 2, and 3. WCA No. 3 is the largest and southernmost of
the three WCA's with a total area of about 815 square miles. It is subdivided into WCA No. 3A
(760 square miles) and 3B (156 square miles) by Levee 67A and C (L-67A and C). WCA No. 3B
is completely encircled by levees and is not regulated.  The majority of inflow and outflow consists
of direct rainfall, seepage, and evaporation and transpiration. There are some small culverts in L-
29 at Coopertown. Water Deliveries to ENP, other that direct rainfall are provided from WCA MNo.

34,

2.1 In 1962, construction of Levee 28 {L-29) was completed. This was the final feature of WCA
Mo. 34 and enabled control of all flows into Shark River Slough in the northern portion of ENP.
After 1962, all flows into the ENP via Shark River Slough were discharged at the 5-12 struclures.

2.2 L-67 Extension {L-87 Ext.) was authorized by the Flood Control Act of 1948 (PL-858; 80th
Congress). Its purposes are: to convey water releases through the 5-12 structures far enough
into the Park to prevent increases in water levels on adjacent private lands above those
experienced under prior conditions; and to prevent flooding of U.S. Highway 41, The L-67 Ext.
borrow canal was constructed from May 1986 through April 1967 to aid in the implementation of
the 1966 Interim Release Schedule for ENP that was agreed upon following a severe drought
from 1962 through 1965, The L-67 Exi. borrow canal was designed to provide 1,000 cfs of water
to the Park during relatively wet conditions {its conveyance during the dry season is considerably
less).

2.3 The Flood Conltrol Act of 1965 authorized a plan to provide seasonal flood protection in
Southwest Dade County, The plan consisted of levees, canals, water control structures, and
pumping stations capable of removing 15 inches of runoff per month plus seepage into the area
following a 10-year flood. The approved plan provided for the southward and eastward
continuation of the L-G7 extension to connect with the L-31W levee at the western edge of the
Frog Pend. The plan was designed to enable desirable water levels for winter agriculture in
southwest Dade County. Growing recognition of the potential negative environmental impacts of
the Southwest Dade project caused the local sponsor to withdraw their support for the project.
This project was officially deauthorized after Congress expanded the ENP to include most of the
area that would have been protected.

2.4 In 1968, the ENP-South Dade Conveyance System was authorized by Congress, [tis
designed to enable conveyance of flood waters to water supply needs and deliver water to the
ENP's Taylor Slough and Canal 111 (eastern panhandle). The Conveyance System was
superimposed over the existing flood control systern. Design flood contral and operation were not
altered by the construction of these works,

2.5 On December 13, 1989, Congress passed Public Law 101-229, the Everglades Naticnal Park
Protection and Expansion Act. This law authorizes modification to the Central and Southern
Florida project to improve water deliveries to ENP. The purpose of the Act was to increase the
level of protection of the outstanding values of Everglades MNationz! Park and to enhance and
restore the ecological values, natural hydrologic conditions, and public enjoyment of such area by



adding the area commonly known as Mortheast Shark River Slough and the East Everglades to
Evernlades National Park; and assure that the Park is managed in arder 1o maintain the natural
abundance, diversity and ecological integrity of native lands and animals, as well as the behavior
of native animals, as a part of their ecosystem. The Park was alse expanded 107,000 acres to
include portions of Mortheast Shark River Slough (NESRS). In 1992, as directed by the Act. the
U.5. Army Corps of Engineers published a General Design Memarandum for Modified Water
Deliverias to Everglades National Park. The Modified Water Deliveries to Everglades National
Park Project consists of structural and operational changes to the Central and Southern Florida
Project in south Dade County. Specifically, water will be passed through WCA No. 3B into
Martheast Shark River Slough through additional structures. Project components include
reconnecting WCA No. 3A to 3B by structures through L-67A and gaps in L-6YC, and
reconnecting WCA No. 3B to Shark River Slough with structures in L-29.

2.6 Tarniami Trail (US 41) was completed in the late 1820's. As a source of borrow for Tamiami
Trail and a means of conveying water in an eastwest direction, the Tamiami Canal was
constructed along the north side of the roadway. The original construction plans were not
available for review. However, based on a consultants waork on the western portion of Tamiami
Trail, they estimate that the existing roadway pavement structure consists of a limerock base (10"
12" thick), an asphalt structural course (2"-3" thick), and an asphalt friction course (5/8"-1" thick).
For this analysis, it is assumed that the subgrade extends 18" below the crown of the road.

3 Purpose of this Study. Due to proposed modifications of the Central and Southern Flordia
{C&S5F) Project, higher stages in WCA No. 3B and the L-29 borrow canal may potentially cause
problems for U.S. Highway 41 (Tamiami Trail}. This study was cenducted to identify any potential
impacts caused by implementation of the Modified Water Deliveries to Everglades National Park
project and the Comprehensive Everglades Restoration Plan (CERP) to U.S Highway 41.

4. Future Conditions. The Meodilied Water Deliveries to Everglades National Park project
includes the construction of several water control structures in this vicinity. With the construction
of S-3554, 5-3558, and 5-356 and modification of 5-333 the total discharge into the L-29 borrow
canal would be a maximum of 4,000 cfs. The Comprehensive Everglades Restoration (CERP})
{formerly the known as the C&SF Restudy) proposes further modifications to the C&SF project
and flows could be higher than the 4,000 cfs proposed by the Modified Water Deliveries to ENP
project. In addition these high flows are for long durations [weeks).

5. Study Plan. Hydrologic models were used to determine the stage and flow-paths in
Everglades Mational Park for various flows. The South Florida Water Management Model
(SFWMM} was used to establish boundary conditions for the two-dimensional RMA-2 model. The
SFWMM model is a regional model which extends from Lake Okeechobee to Florida Bay. Water
surfaces are computed on a 2 mile by 2 mile grid. The RMA-2 model was used for more detailed
madeling in a limited area. Figure 2 shows EMA-2 model related features.. The north-south
extent of the model extended from just south of Tamiami Trail to about 15 miles south of the
southern terminus of L-67 Ext. The east-west extent extended from just west of L-67 Ext. to
about L-31N and the 8 1/2 Square Mile Residential Area. The model boundary is also shown on
Figure 3, The RMA-2 model constructed for this effort was calibrated against existing gage data
in the area. A description of EMA-2 is found below.

6. Model Description. RMA-2 was developed by Resource Management Associales of Davis,
California. RMA-2 is a two dimensional, depth averaged, free-surface, finite element program for
solving hydrodynamic problems. RMA-2 can be used to compute water surface elevations and
flow velocities at nodes; points in a finite element mesh representing a body of water such as a
rivers, harbor, or estuary. RMA-2 can perform both steady-state and transient solutions. In other
wards, the boundary conditions (incoming flowrate, water surface elevation} can vary with time:
and a solution can be found at a number of time steps. This makes it possible to model dynamic
flow conditions caused by fluctuating runeff or tidal cycles. RMA-2 is not applicable to
supercritical flow problems. The cutput from RMA-2 is written o a binary solution file. The file




may contain the solution for one er maore time steps depending on whether a steady-state or
transient analysis is performed, The solution file can be input to SMS (Surface-Water Modeling
System) for graphical display of the results. SMS is a pre- and post-processor for & two-
dimensional finite element model and is specifically designed to be used in conjunction with the
TABS-MD suite of programs maintained by the U.S. Army Corps of Engineers Walerways
Experiment Station (WES), The TABS-MD programs will calculate water surface elevations and
flow velocities for shallow water flow problems.

7. Existing Conditions. There are a numerous structures, levees, canals, and roads that
influence stages and flow paths into and within ENP. (Mote: all elevations herein reference the
Mational Geodetic Vertical Datum of 1929 (NGVD2%3)) These features are shown on Figure 2,

7.1 L-67 Extension {L-67 Ext.) extends from 3-333 to approximately 11 miles due south. The
levee crown ranges from elevation 13 to 15 ft. There is a borrow canal on the levee's west side
from which the levee was constructed. Canal invert elevations range from about -11.0 to -3.0 ft.
and canal top widths range from about 30 to 60 ft. See Figure 3 for structure and canal locations.

7.2. There are 19 sets of culverts under Tamiami Trail in the approximately 11 mile stretch of
highway between 5-333 and 5-334, Each culvert set consists of one to four culverts with
diameters ranging from 42-inches to 60-inches. Culvert invert elevations and lengths are typically
about 4 ft. and B0 ft., respectively.

7.3 Centerline elevations for Tamiami Trail in this reach range from about 10.2 ft to 12.2 ft based
on data provided by FOOT. The average centerline elevation is about 10.9 ft.

7.4 Topographic Data: Survey lines south of Tamiami Trail in the ENP were used to build the
grid for the RMA-2 model, These transects (x,y.z) were obtained from a 1881 survey by the ENP.
As-builts for the L-29 Borrow Canal enlargement August 1875 were also used in the model.

7.5. Culverts: Culvert data was furnished by FOOT, There are 19 sets of culverts under Tamiami
Trail between FDOT stations 732+10.0 and 1298+5.0 (5-333 to 5-334) with each group having
between 1 & 4 barrels (55 total barrels).

8. Future Flow Conditions: The REMA-2 model described above was calibrated to known water
surfaces and flow rates at gages, The RMA-2 model then was given a variety of flowrates to
determine associated water levels.. Flow rates and downstream boundary conditions were
ohtained from the SFWMM 2X2 runs done for the Central and Southern Florida (C&SF) Restudy
selected alternative Alt130DR. Table 1 contains the flows and downstream boundary conditions
used in the RMA-2 models,

9. Model Results. Model results for the RMA-2 runs are shown in Table 2 below. Results are
taken at the south side (ENP) side of Tamiami Trail. Water levels on the north side [L-29} will be
higher due to the resistance (headloss) of the culverts to passing these higher flows, Table 2 also
shows the expected L-25 Barrow Canal stage based on the rated capacity of the culverts,

10, Alternative Considered. For this analysis, four bridges were added to the existing Tamiami
Trail to permit water to flow from L-2% Borrow Canal to Everglades National Park. The same nine
flows were examined to determine the effects of adding additional conveyance area through
Tamiami Trail. For each flow, the RMA-2 model was run to determine the stage south of Tamiami
Trail and the corresponding stage in L-29 Borrow Canal, The four bridges were selected on the
following subjective criteria: proximity to contral structures (5-333. 5355A4E, S5-356);
downstream obstructions {vegetation, airboat camps, etc); low areas in the road; and distribution
along L-29 Barrow Canal.




11. Caonclusion. Graphical representations of the flows with and without bridges are shown on
Figures 4 and 5 The bridges greatly reduce the L-29 Borrow Canal stages for the expected high

flows,
12. CERP Compatibility. As a final check of this analysis, the RMA-2 resulls were compared to
the modeling dene for the CERP. Stage duration curves and hydrographs for cells immediately

south of Tamiami Trail were used in this comparison. The output from the CERP madeling is
attached as Annex A. These graphs indicate RMA-2 model and CERF 2X2 maodel results

campare favarably.




Table 1

Tamiami Trail Modeling
Boundary Condition at Cell 1724

Stage
Event Flow (cfs) 2X2
1-yr 597 .10
2-yr 1600 7.94
5-yr 2250 8.23
10-yr 2700 8.29
20-yr 3150 8.56"
50-yr 3770 8.68
100-yr 4270 8.78
200-yr 4300 8.88
500-yr 5550 9.01

* Estimated stage.

Mote: Al elevations are in feet referenced to the National Geodetic Vertical Datum of 1929
(NGVDZ9).
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Appendix B-2 Stage Hydrographs and Duration Curves
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ANNEX A

CERP Model Results
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Appendix B-3 Culvert Service Life Estimation



Florida Department of Transportation
Corrosion Research Laboratory

Culvert Service Life Estimator

Project Name: Tamiami Trail Evaluation
Work Program Item Number:

State Job Number:

Federal Job Number:

County: Dade
Elevation:
Station: CB-.5(S-3)
Designer:
oH
Design Life (years) Resistivity
Chiorides
Sulfates
Diameter
Type Of Culvert Computed Service Life (years)*
CONCRETE, Typical Dry Cast 360
POLYETHYLENE AND PVC 50

ALUMINUM CANNOT BE USED
ALUMINIZED STEEL CANNOT BE USED
GALVANIZED STEEL CANNOT BE USED

* This program is intended for use as an environmental durability estimator ONLY. It is the designer's responsibility
to choose the proper culvert to meet all structural and hydraulic requirements.

O Copyright 1953-1998, Florida Department of Transportaticn



Florida Department of Transportation
Corrosion Research Laboratory

Culvert Service Life Estimator

Project Name: Tamiami Trail Evaluation
Wark Program Item Number:

State Job Number:

Federal Job Number:

County: Dade
Elevation:
Station: CB-.5(S-6)
Designer:
oH
Design Life (years) Resistivity
Chlorides
Sulfates
Diameter
Type Of Culvert Computed Service Life (years)*
CONCRETE, Typical Dry Cast 360
16 ga. ALUMINUM 173
16 ga. ALUMINIZED STEEL 79
POLYETHYLENE AND PVC 50
16 ga. GALVANIZED STEEL 42

* This program is intended for use as an environmental durability estimator ONLY. It is the designer's responsibility
to choose the proper culvert to meet all structural and hydraulic requirements.

@ Copyright 1953-1996, Flarida Department of Transportation



Florida Department of Transportation
Corrosion Research Laboratory

Culvert Service Life Estimator

Project Name: Tamiami Trail Evaluation
Work Program Iltem Number:

State Job Number:

Federal Job Number:

County: Dade
Elevation:

Station: CB-8.5(8-5)
Designer:

pH
Design Life (years) RegISiieiy
Chlorides
Sulfates
Diameter
Type Of Culvert Computed Service Life (years)*
CONCRETE, Typical Dry Cast 360
16 ga. ALUMINUM 184
16 ga. ALUMINIZED STEEL 85
POLYETHYLENE AND PVC 50
16 ga. GALVANIZED STEEL 43

* This program is intended for use as an environmental durability estimator ONLY. Itis the designer's respansibility
to choose the proper culvert to meet all structural and hydraulic requirements.

@ Copyright 1993-1908, Florida Department of Transportation



Florida Department of Transportation
Corrosion Research Laboratory

Culvert Service Life Estimator

Project Name: Tamiami Trail Evaluation
Work Pregram Item Number:

State Job Number:

Federal Job Number:

County: Dade
Elevation:
Station: CB-8.5(5-3)
Designer:
pH
Design Life (years) Resistniy
Chlorides
Sulfates
Diameter
Type Of Culvert Computed Service Life (years)*
CONCRETE, Typical Dry Cast 360
POLYETHYLENE AND PVC 50

ALUMINUM CANNOT BE USED
ALUMINIZED STEEL CANNOT BE USED
GALVANIZED STEEL CANNOT BE USED

* This program is intended for use as an environmental durability estimator ONLY. It is the designer's responsibility
to choose the proper culvert to meet all structural and hydraulic requirements.

& Copyright 1993-1998, Flarida Department of Transportation
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LAW )

LAWGIBB Group Member
FACSIMILE TRANSMITTAL SHEET

LAW ENGINEERING & ENVIRONMENTAL SERVICES, INC.
5845 NW 158th Street, Miami Lakes, Florida 33014

Tel; (305) 826-5588 Fax: (305) 826-1799
Email: tmedanie@lawcoe.com

To,__Mark Tensen From: G. Thomas McDaniel, P.E.
Company; PBSJ Date transmitted  8-22-00
Fax Number: _1-407-647-1283 Telephone: (305) 826-5588
Subject:. __Tamiami Trail Corrosivity Tests Fax Number; __(305)826-1799
No. pages transmitted (inc. cover)__S Hard Cepy to Follow: Yes ___ No
CC:
Urgent _ For Review X Please Comment ___ Please Reply Please Recycle
Mark

These are the 4 corrosivity iest results, Two tests are in the limerock fill and 2 tests are in

the peat layer.

If you have any other questions or comments please contact me.
G. Themas McDaniel, PE
Principal Geotechnical Engineer

CONFIDENTIALIDY NOTICE: This message is inlended only for Gee use of the mdivedual or entity to which 1t 25 addressed, and
may conlain imformation that is privileged, comfidential, and exempt from disclasure under applicable law, IF tie reader of thin
message is ot the intended recipient, or the eraplayee or agent responsible for delivering the mezutge to the intémded recipient, you
are hereby notified that awy dissemination, diswibazon, or eoaying of tils communication is stricdy prohibited. [£you have received
this cummunickliun M emes, pleage natlfy w immedieely by wicphane and reum the original Message 1o us ot te shove sddress via
the U5, Postal Service, Thimk you.

If ransmission is not recelved in good order, please call _Tom McDanls il ——
R = i DESIGN
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LAWENGOM282

Ricardo Rernai

Law ﬁlﬂuﬂng (Miamilakes) «
5844 158th Street

Miami Lakes, FL. 33014

Site Location/Project
Tamiamd Trail & Krome Avenue 5,1.5,6,2

H700-0-2369

Tl e e L R e B L N R T P e ]

. 0200

SkEVERN

Page 1

August 17, 2000

Submissinn & 8000760

Order # 74170

YDEP CompQAF¥ 990102

FL-DOH Certificationd E86349, 86413, 86565

Sample LD.: CB-.5(S-3) 7.0 f« ¥ et
G g b S

e i : ¢
Collected by: Client

I PamAMETER o RESULY | UNITS METHOD ] DETECTION | DATE | DATE |ANALYST |
" i | war | T ANALY.

[ suwe " ' owXe ASTMDA | 10 (OMI62000 |0RTI&R000 | MC
Hcaiarce 15 me/Kg ASTM DS12 100 |OMI62000 | 086000 | MC
!!pu .45 ASTM™ GSL L0 LA | [/ 1672000 Koo
'ASTM.Gs7 Resisavity in SO exprossad s Ohméer MEDF 1

I'! Registiviry {As Received) | 15552 D*em ASTM G457 1000 081 7/2000 | OR/17/2000 MC

.1. Reaiggvicy (Sataraied) I 14368 B*cm. AST™ G-57 1.000 GEFL7/I000 | O4/17/2000 MC
Lﬂm«-——_—'ﬁ#" ] e

=**BDL: Indicatca Analyts s Bolow Detection Ll **-MEDF: Marix Effectsd Dilution Factor===

“*+Work Subcontracted to Outside Labs Dennted by HRS Cert ID in Analvet Eieldver

*=++(ualifier following result confarms tn FAC £2-160 Table T#4##8Uplsen otherwise noted, mg/Xg denotes wet weoight™
*+*52-770: If the MDL using the most sensitive and currently available techuology is higher thar a specific criterion,

the PQL shall be used.

CruisiAl, =#41180, Cu. =#FHUZ17, Ks, =¥FE270 + EL245,
NC. =#539, ND.=#R163, OK. =#9523, 5C.=#96023, To. =#TNO2826

L
m;gmxmlm—

. =H50087, La. =#9601, Md. =#27], Ma. =#M-FL535

0200 LIEA Today Way + Mierur, FL 33925 + Tal 554 43] 4550 « 630 LAR 8550 = Fax 054 431 1953 « wwwslhiac.com
STL Muarm = & part of Sevem Trent Laboratonss, ine.

UG 22 2608 11:18

PRGE. @1
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Page 4
LA WENG000282 August 17, 2000
Ricarde Bernai Submission # B000760
Law Engineering (MinmiLakes) o/ Order # 74173
S84S5 NW 158th Street FDEP CompQAPF 790102
Miami Lakes, FL 33014 FL-DOFE Certiflcatond E36349, 86413, 86565
S R ko
Site Location/Project Sample LD.: CB8.5(5-5) . ... - F&AT
Tamixmi Truil & Krome Avenue .5,5.5,6,2 Collected: 0/24/00  08:10
40700-0-236% Recelved: 08/15/00 16:00
Collected by: Client
il ileptig B e - = e s
PARAMETER | HESULY LNITE METHOD DETECTION | DATE DATE ANALYST
! LIMIT EXT, ANALY, :
Sulfate 5 | maikg ASTMDAI30 | 10 0R/16/2000 | 08/16/2000 NC 1
Chilaride [ mgiky ASTM D512 | 10.0 08/16/2000 | G8/16/2000 MC l
M [ 198 | ASTM 3L | L4 UN/ VIO | O/ 16/2000 Xop
ASTM-GST Hesierivity i SOOI sypressad an !Dbm":m ll : MEDF : 1
Resistivity [As Received) 2613 r *em. ASTM Q57 1.600 08/17/2000 | OB/17/2000 MC
Repisthvily (Sanuraed) | 7 O¥em. | ASTM G-57 1.000 D6/17/2000 | 0811712000 MC
[ ; = j i o AT

<++pDL: Indicates Analyte is Below Detection Limit***MEDY; Matrix Effected Dilution Factor«**
***Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field»**
*s2Qualifiar followng retult conforms 1o FAC 62 160 Table Toe*«*ulnlcss otherwisc noted, mp/Kg denotes wot woight***
“ﬂ:ﬂgf:slifﬂ tﬁ L{Dnlé using the most sensitive and currently available technology is higher than a specific criterion,
= & used.
Certs:Al =#41180, CI.=#PHO217, Ks.=#E270 + E1245, Ky. =#90087, La, =#960]1, Md, =#27], Ma. =#M-FL515
NC.=#538, ND.=/R163, OK. =#9521, 5C.=#06023, To. =fTNO2E24

\-Sm.?;- AL an

ﬁuﬂmﬂﬂn&"[.nbnramry Mapagement

AUG 22 2eBR "1:1F PAGE .84
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Pape 3
LA.W'E.\GMDIH‘ Awupust 17, 2000
Law Eo (MiamiLakes) / Py el
L ;
545 m§ 158th Gireet FDEP CompQAP# 990102
M.m. Lakes, FL 33014 FL-DOH Certifieationd ES6349, 86413, 86565
Site Location/Project Sumple LD.: CB3.5(5-3) 3o % ?__ﬁ;
Tamlami Trail & Krome Avenue .5,8.5.6,2 Collected: 07/24/00 08:06 } L
40700-0-2369 Received: O8/15/00  16:00 Lot

Collected by: Client

I, T - —— —— IR —— x p e ————— e T ﬁ-——
PARAMETER RESULT UNITS METHOD DETECTION | DATE DATE | ANALYVST
[ rmMIT EXT. ANALY,
i - I S 8 - |
s 2 mglkg ASTM D413 | 10 08/16/2000 | 047162000 MC
— | 52 | ASTM DS12 10.0 C4/16/2000 | 0871672000 MC
pH ERT ASTM 51 1.0 041672000 | 081672000 Koo
ASTWLONT Resinviry in SOIL expressed us Olm*om MEDF 1
Resissivity (At Received) 81l fvcen. ASTM G-57 1000 | GH17/2000 | OR/17/2000 MC
Retistivity (Sarrated) Bal arem. ASTM G-57 1000 |081772000 | o8/17/2000 M|
% . it . — !

*+*BDL; Indicares Analyte is Below Detection Limit***MEDF: Matrix Effscted Dilition Factor**=*
ve*Qork Subcontracted to Outside Lahe Denored by HRS Cert ID in Analyst Field%*+
maurpglificr following result conforms to FAC G2-163 Talle T“““""*Uulm otherwise poted, mg/Kg denoies wel weaights=-
“'EIPE'E If the HuEuI& using the most sensitive and currently available techoology is higher than a specific eriterion,
the
Cens:Al. =#41180, Ct. =#PHOZL7. s, =#E270 + B1245, Ky.=#90087, La. 49601, Md, =#271, Ma. =#M-FL5S

NC. =#519, KD . =¥#R163, OK.=#9521, SC, =#96023, Tn. =#TNUZ315

Atithorlze0LAboritory Mansgement

a3
AUG 22 27a@ 11:18 FFRE
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LAWENGO00282

Rlcardo Beroai

Law Engineering (MiamiLlakes) +/
5545 158th Strect

Miami Lukes, FL 33014

| e P T

L 14 ed @l 2da F. @2 0

el
E‘ 17, 2000
isslon # 8000760
Onder # 74171
FDEP CompQAPF $90102
FL-DOB Certifleationd E86349, 86413, 86565

Sample LD.; CB-3(56) 7 S0 20

Site Location/Project
Tamiam| Trail & Krome Avenue .5,8.5,6,2 Collected:  07721/00 10:15 Peat
407T00-0-2369 Received: 08/15/00  16:00
Collected by: Client
PARAMETER RESULT l UNITS METHOD DETECTION | DATE DATE  |ANALYST |
LT | EXT. ANALY. !
e — — a A o e [
Sulfate 40 myKe ASTM D4130 10 iunﬁmﬂu | 08/16/2000 M\".'—(k
Chlaride & L mpg ASTM CS13 10.0 OR/I6/2000 | 0671673000 MC ||
]
e 7.67 | ASTMOS1 | 10 08/16/2000 | 08/16/2000 Kan
I e {
!ASI'M-GJ'J' Reslgdviny in 30TL expressed an Oh=nfem MEDF 1
‘ Resistiviry (As Received) 096 | fvem, ASTM G-87 1000 | 0817:2006 | 0811712000 MC
! Resistivity (Saturated) 96 | tem ASTM G.57 1.000 08/1772000 | 0871712000 MC |
-— Eaa e —t
*+*BDL: Indicates Analyte i8 Below Detection Limir***MEDF: Matrix Effected Dilution Factor*+*
+++Wark Subcontracted to Outside Labs Denoted by HRS Cert I in Analyst Field++*
==*Qualifier following result conforms 1o FAC 62-160 Table 7+**+++nlca otherwise noted, me/KE denotes wel weight==*

wee2-770: If the MDL using the most seositive and currently available teschoology is higher than a specific eriterion,

the POL shall be used.

Ceris: Al. =#4]180, C1. =§PHOZ17, Ks. =#E270 + Ei1245, Ky. =#00087, La, =#2601, Md, =#271, Ma. =4#M-FL335
NC.=#539, ND.=#R163, OK. =#9523, SC. =#96073, To. =#TNO2826

ALG 22 28F@ 11:13
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APPENDIX C - PAVEMENT INFORMATION

Appendix C-1 Florida DOT Pavement Information
Appendix C-2 Falling Weight Deflectometer Results
Appendix C-3 IMS GPR and Distress Data
Appendix C-4 Pavement Design Calculations

Appendix C-5 Pavement Core Data



View from Levee L-29 looking SE.

Wl

View from south shoulder,
looking NE

View of test location DCB-100, *

approximately at Station 771+00.

LI s
EN AR



Typical longitudinal crack in outside
wheelpath, Eastbound lane.

Wiew of test location DCB-5,
approximately at Station 1280+20.

Wiew of WB Outside wheelpath and
test location that was not used.
Approximate station 1227+40.




View of EB Outside wheelpath and
test location that was not used.
Approximate station 1149+80.

View of test location DCB-20,
approximately at Station 1200+10.

View of test location CB-25,
approximately at Station 1173+00.




Appendix C-1 - Florida DOT Pavement Information

. Historic Maintenance Costs

. Typical Funded Annual Maintenance
. Minimum Overlay Calculations

. Pavement Condition Ratings- Florida DOT



4/16/00

FY 01/02 MAINTEMANCE BUDGET NEEDS
TAMIAMI TRAIL

ESTIMATE BASED ON MF 13.121 TO MP 24.410

Description
Plant Mix Patching (Manual)
Plant Mix Pateching (Mech.)
Base Repair

Fressure Grouting

Concrete Pavement Joint Repair
Concrete Slope Pavt Joint Repalr
Concrete Pavement Surface Hepailr
Motor Grader Operation

Rep N-paved Shld, Slopes, Ditches |
Sodding
Seeding, Fertilizing and Mulching
Reworking Shoulders

Misc. Slope and Ditch Repair
Clean Drainage Structures
Repair or Replace Storm Dr, Side Dr
Concrete Repair

Concrete Sidewallk Repair

Roadside Ditches - Clean & Reshape
outfall Ditches - Clean & Repair
Large Machine Mowing

Slope Mowing

Intermediate Machine Mowing

Small Machine Mowing

Weed Control (Manual)

wWildflowers

Fertilizing

Tree Trimming and Remowval

Landscape Area Maintenance

Chemical Weed and CGrass Contral

Chemical Weed and Grass Control (Br
Delineators
Signs (Ground Signs 20 =f or less)

Signsg (Ground Signs over 30 s and

Total
Needs

54,682.08
52,216.70
5401.64
5266.51
£0.00
$0.0C
$0.00
£0.00
$2,508.92
$1,933.04
$1,223.90
$4,33B.82
84441007
4305.83
$553 .85
$0.00
$0.00
$5,063.46
$0.00
£519.58
$17,524.39
$80.07
574 .85
$0.00
5148.51
&1 07476
$2,583.83
$0.00
£2,510.53
$296.03
£1,065.56
$664.23
$0.00



534
537
540
541
542
543
545
TEL
205
a80a
810

845
8BGO
861
B&5
8639
835

Sign Cleaning

Guardrail Repair

Fence REepair

Attenuator Inspesct. & Serv.
Bttenuator Repair

Favement Striping (Large Machine)
Favement Symbols

Raigsed Pavement Marker Replacement
Graffiti Remowval

Roadside Litter Removal

Road Sweeping{Manual}

Roadswesping (Mech. )

Edging and Sweeping

Weight Staticn Maintenance

Bridge Joint Repair

Bridge Deck Maintenance And Repair
Bridge EHandrail Maintenance And Rep
Superstructure Maintenance And Repa
Substructure Maintenance And Repair
Channel Maintenance

Routine Bridge Electrical Maintenan
FRoutine Bridge Mechanical Maintenan
Mowvable Bridge Structural Maintenan
Maintenanece Support Services

Total

540.87
$22,456.94
$0.00
$0.00
$0.00
$9,098.90
$327.72
$3,768.44
$0.00
$4,409.43
$0.00
$439.48
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$4,760.99

$99,580.72
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Florida Department of Transportation

JEB BUSH 'THOMAS F. BARRY, JR.

GOVERNOR SECRETARY
MEMORANDUM

DATE: August 21, 2000

TO: . Barbara Culhone, Environmental Administrator

FROM: Guy Gladson, District Drainage Permit Engineer M

COPIES: Gus Pego, Ron Steiner, John Slaton

SUBJECT: Maintenance Costs on Tamiami Trail (10 mile portion starting

1 mile west of Krome Avenue)

Attached ore the FDOT s average estimated annual maintenance activity costs for the 10 mile
portion of concern on the Tamiami Trail. The costs are based on an average of the last 3 vears of
maintenance performed on Tamjami Trail (Section §7110). This information was obtained from
the Maintenance Management System (MMS) and is only an estimate. Inspection costs are not
identified through the MMS, therefore an additional 15% was added to the actual activity costs.

Maintenance efforts associated with unpaved shoulder and asphalt repair are due to mainly
failing shoulders. Maintenance expects these costs to significantly increase in the future as the

sub-base continues to fail.

Pleuse [eel free to call John Slaton (305-470-5358) or myseli (305-470-5372) for further
information or clarification.

GGiro

wvw.doLstate flusg
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FLEXIBLE PAVEMENT DESIGN SUMMARY SHEET
- Preliminary , subject to change

Prepared by:_Roberto Perez Date:_May 6,31999
W.P.I. No. ' SR/90/US41/Tamiami Trial
State Project No.87110- From_11 miles w of SR 997
F.A.P. HNo. To_SR_ 997 /Krome Ave
County___ Miami-Dade Project Length_11 miles
Opening Year_ 2002 LBE_40 S55V_—==—-
Destgn Year_2022 Mr_84 Mpa [1"Psi)
80 KN/eg.Loads_3,100,000 %Reliability_90
SH Required 3.45 Design Speed_5S5 MPH
Type of Work and locatlon&mwm”
om t NGV (=} =18 (=] e wi at

Existing Pavement:

Tk. Coef. SN
Sub-grade Stabilization (LBR 40) 12" 0.08 0.96
Limerock Base 12" tk. iz" 0.18 2.16
Type S Asphaltic Conc. 3.5" tk a.s" 0.25 0.87
FC-2,Friction Course 5/8"tk 5/8" 0.00 0.00

3.99

Prop. Profile Grade :
9.50 [DHW]+1ft Clearence+1.5 ft(Pav't tk.+cross slope=12.0 Ft NGVD

It means raise the Road from O to (12.0-10.3) 1.7 Ft= 20.4 inches

Prop. Pavement:
Mill FC-2,entire corridor

SN

Existing pavement SN 3.99
Type S overbuild(4" to 12.4%") (400 to 1240 1lb/sYy) 0.00
OBG 9 * 1.80
Type ~“SP' Struct.Cse.( Level 3 2" tk 0.44 0.88
FC5-Friction Course, (801b/sy),3/4"tk 0.00 0,00
Design SN 6.67

*Optional code permite 609 (6"ABC-3)

ﬁpproved'hy: ;Z%%%7¢¥£5z1/f Concurred By:

Pav.Des.Eng Date :,éﬂéﬁffv Dist.Des.Eng. .- Datg;/5€-99
Sheet 1 of 1 /

4
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FLORIOA DEFARTHENT OF TRAMSPORTATION

FLEXIBLE FANEMENT COMDITION SURVEY --

199¢

14:00

SORT AY DISTRICT ADWYID HILEPCST R ASCENDING L OESCEROCHG

TUESDAY, HARCH 23, 2000

D ROWYID BEGIN EXD  MWET RL ST SR US MIYE P < DEOUCTS == << RATIMNGS == (T
1 WP, M.F. LENGTH D A Y Y NI MO, RAVEL A [R] PUT CRACKING -=-s-------=- Y ** RENARKS +*
WHNEF T L& W 0 CRe AUT RLIDE KP
. YETE 3
£ E7090000 16.482 18,76+ 0 FACc411 5 & Qe W 103 0 o0 0.0 104 7.5 EfL
f E7090000 1B.764 19.317 0 qgec211 25 27 Msd 115 1 00 G0 120 % F.B
¢ E7050000 19.317 16634 0.252R 211 25 27 0498 7 1 0.0 0.0 10.0 8 7.0
§ E7090000 16,317 19.636 O 5L 211 & & 0496 205 1 6.0 4.0 w0 ¢ 6.7 Til
§ 7000000 14,990 15.411 [.195 L 711 2% 27 044 L 136 205 9.0 9.5 B 6. RIPFT
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Appendix C-2 - Falling Weight Deflectometer Results
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Background

As part of a pavement evaluation and design study being performed by PBS&J on the Tamiami Trail,
ERES was subcontracted to perform structural evaluation with a falling weight deflectometer (FWD).
The project is located in the Everglades just west of Miami and begins at a point 1.35 miles to the east of
Structure S334 and extends 12.5 miles west. This portion of the Tamiami Trail consists of two lanes
(one lane per direction) of an asphalt concrete (AC) pavement over a crushed limerock base. The natural
soil in this area is peat approximately 4-ft in depth overlying limestone bedrock. An embankment layer
using a granular material, approximately 2 to 3-ft depth, has been constructed over the entire length of

the project.

Pavement layer thickness data were determined through ground-penetrating radar (GPR) survey and
pavement coring and boring. The AC layer thicknesses provided by GPR were highly variable, as shown
in figure 1. The point-by-point values used in FWD data analysis are included in appendix table A.1. A
constant base thickness of 12 in was assumed, based on results of subsurface borings reported by PBS&J,

AC Thickness, in

0 10,000 20,000 30,000 40,000 50,000 60,000

Station, ft

Figure 1. AC layer thicknesses determination by GPR.
U.S. 41, Tamiami Trail — Miami, Florida.

FWD Data Collection

FWD testing using one of ERES” Dynatest Model 8081 falling weight detlectometers (figure 2) was
conducted on July 20 and 21, 2000. Testing was performed during the approximate hours of 8:30 am to
2:30 pm, using moving lane closures and flaggers provided by All-American Barricades. Testing was
performed in the outer wheel path at 500-ft intervals per lane, with the test points between WB and EB
Janes staggered, effectively providing 250-ft spacing along the pavement centerline.



Figure 2. ERES’ FWD performing structural evaluation.

Data were collected at target loads of 9, 12, and 16 kips, with sensors placed at distances of (1, 8, 12, 18,
24, 36, and 60 in from the load center. In addition to the load and deflection data, the air and pavement
surface temperatures, and time and date stamps were recorded at each test point. Twice each day the
pavement mid-depth temperature was measured manually by drilling into the AC layer.

FWD Results

Two types of deflection data analysis were performed—normalization of maximum deflection to load
and temperature, and backcalculation of pavement and subgrade layer moduli.

MNomalization of Maximum Deflections to Load and Temperature

The largest pavement deflection occurs at the center of the load and is referred to as the maximum
deflection, Dy. Due to changes in pavement stiffness at each test location, the resulung dynamic load
varies slightly from its target load. To standardize all maximum deflections to the same load level, a
linear extrapolation of the load/deflection relationship is performed. This process is referred to as

normalization to load.

In the case of highway pavements, the 18-kip equivalent single axle [oad (ESAL) is a standard for
pavement design, and the maximum deflection for the drop height corresponding to a 9-Kip target load
(equal to one side of an 18-kip single axle) was normalized to a load of 9,000 Ibf. In addition, AC
pavement deflections are temperature dependent. The temperature correction method presented in the
1993 AASHTO Guide for Design of Pavement Structures was used to normalize maximum deflections to

a temperature of 68°F.

The maximum deflections normalized to 9,000 Ibf and 68°F are shown in figure 3. The majority of
deflections range from 5 to 15 mils (1 mil = 0.001 in), with an overall mean of approximately 10 mils.
Deflections in this range are typical for the pavement structure and subgrade type of this section. It can
be seen that the pavement section from approximately 55,000 {1 to the end of the project exhibits very
low deflections, in spite of having only a thin AC layer, approximately 3 in. Generally, thinner pavement
structures result in higher deflections; however, in this case, the lower deflections are due to a very stiff
foundation in this area. In general, the difference in Dy between EB and WB lanes at a given station is
due to the combination of differing AC thicknesses and subgrade support.
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Figure 3. Maximum deflection normalized to 9,000 Ibf and 68°F (D).
U.S. 41, Tamiami Trail - Miarmi, Florida

Determination of Pavement Layer Moduli

The FWD data were analyzed using the flexible pavement backcalculation procedure presented in the
1993 AASHTO Guide for Design of Pavement Structures. For flexible pavements, the AASHTO method
models the pavement as a two-layer system. One is the combination of all pavement layers above the
subgrade (e.g., the asphalt and granular layers), and the other layer is the subgrade. The AASHTO
method uses an outer sensor (say, 24 in) for characterization of the subgrade stiffness and the deflection
at the center of the load (i.e., the maximum deflection) for determination of the combined stiffness of all

layers above the subgrade.

The outputs of this method are the subgrade resilient modulus, M;, and the composite pavement modulas,
E,. Based on the pavement layer thicknesses and E,,, the effective structural number, SN,g, of the in situ
asphalt pavement is determined. Structural number is the concept used in AASHTO for characterization
of the structural capacity of the pavement layers. In the AASHTO design model, M, and SN, are
primary inputs in the determination of the load-carrying capacity of flexible pavements.

Figure 4 shows the M values for the WB and EB lanes. The majority of values range from 5,000 to
12,000 psi, with an overall mean of 7,500 psi. M, results in this range are indicative of fair subgrade
support. In this case, the backcalculated M, values reflect the improvement of the weak peat layer by the

granular embankment of variable thickness.

It can be seen that extremely high subgrade resilient moduli were detected from approximately station
56,000 to the end of the project. This significant increase in stiffness can be attributed to either an
increase in the thickness and quality of embankment, or a shallow depth to bedrock.



4U,uuU 'r -
O
. 30‘000 -----------------------------------------------
a a
g
= e *WE
‘g a
0 |31,
E i DEB
-— =]
% o 7 Cc c ° *
=4 ° : A @
10,000 T B e T T e- T T T Py B oyt T -
o e A 0 i *
| S agnmn R e A P G N
22 te © 3 F o =
0 —+ — -+ t
0 10,000 20,000 30,000 40,000 50,000 60,000
Station, ft

Figure 4. Subgrade resilient modulus (Mp).
U.S. 41, Tamiami Trail = Miami, Florida

‘The backcalculated E, values are presented in figure 5. The results are highly variable, ranging from
approximately 80,000 to 350,000 psi. This variability may be due to variations in the actual base -
thickness from the assumed constant thickness of 12 in.

Figure 6 presents the SN results for the WB and EB lanes. The majority of values range between 3.5
and 6 in, reflecting the high variability in backcalculated E,, values and layer thicknesses. SNeg values in
this range are indicative of medium to thick AC pavements. SN, is highly dependent on the total
pavement thickness, and this can be seen in the difference in results between WB and EB lanes, which
were reported to have significantly different AC thicknesses at several locations along the project.

The numerical point-by-point FWD results for Dy, M., E;, and SNeg are included in appendix table B.1.
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APPENDIX A

AC LAYER THICKNESSES FROM GPR
USED FOR FWD ANALYSIS



Table A.1, AC Layer Thicknesses from GPR.
U.S. 41, Tamiami Trail - Miami, Florida.

Station AC Thickness Station AC Thickness

Direction (ft) {in} Direction (fey (im)
Westhound 0 51 Easthound ] 103
Westhound 500 T4 Eastbound 250 7.5
Westbound 1,H11 39 Eastbound 750 13
Westbound 1,500 63 Eastbound 1,250 70
Westbound 2,000 X Eastbound 1,750 7.0
Westhound 2,50 74 Eastbound 2,176 ]
Westbound 3,006 7.2 Easthound 2,184 K4
Westbound 3,500 6.0 Eastbound 2,191 8.2
Westbound 4,00 6.5 Eastbound 2250 7.2
Westhound 4,500 6.2 Eastbound 2,750 6.7
Westbound 5,000 7.7 Easthound 31250 7.0
Westhound 5,500 53 Eastbound 3,750 1.5
Westbound 6,000 6.7 Eastbound 4,250 3]
Westbound 6,500 7.5 Eastbound 4,750 6.5
Westbound 7,000 74 Eastbound 5,250 6.5
Westhound 7,500 T Eastbound 5,750 6.7
Westhound 8,000 5.5 Eastbound 6,250 5.5
Westbound £,500 7.5 Enstbound 6,750 6.9
Westhound 2,000 6.5 Easthoumd 7,250 7.7
Westbound 9,500 6.9 Eastbound 7,750 74
Westhound 10,000 7.2 Eastbound £.250 6.7
Westbound 10,500 4.8 Eastbound B 750 6.2
Westhound 11000 5.7 Eastbound Q250 7.4
Westhound 11,500 55 Eastbound &, 750 9.6
Westbound 12,000 62 Easthound 10,250 57
Westbound 12,500 5.9 Eastbound 10,750 BT
Westhound 13,004 6.5 Eastbound 11,250 9.6
Westbound 13,500 6.2 Eastbound 11,750 g3
Westhound 14,000 6.5 Eastbound 12250 9.4
Westhound 14,500 6.3 Eastbound 12,750 837
Westhound 15,000 8.4 Eastbound 13,250 8.1
Westhound 15,504 6.0 Eastbound 13,750 £.6
Westhound 16,000 6.3 Eastbound 14,250 o8
Westbound 16,500 6.7 Easthbound 14,750 9.3
Westhound 17,004 72 Exnstbound 15,250 B9
Westhound 17,500 5.5 Eastbound i 15,750 10.3
Westbound 18,000 74 Easthound 16,250 93
Westbound 18,500 7.2 Eastbound 16,750 LR
Westbound 19,000 6.3 Eastbound 17,250 9.8
Westhound 19,50K) 6.9 Eastbound 17,750 89
Westhound 20,000 T4 Eastbound 18,250 5.6
Westbound 20,500 6.5 Eastbound 18,750 749
Westbound 21,000 74 Eastbound 19,250 9.4
Westhound 21,506 6.5 Eastbound 19,751 9.4
Westhound 22,00 7.2 Eastbound 20,250 6.9
Westbound 22,500 T4 Eastbound 20,508 5.5
Westhound 23,000 6.7 Fastbound 20,750 74
Westhound 23,500 6.5 Eastbound 21,250 048
Westhound 24,000 69 Eastbound 21,750 6.5
Westbound 24,500 7.4 Eastbound 22250 7.2
Westbound 25,000 5.8 Eastbound 22,750 6.5
Westhound 25,500 6.2 Eastbound 23,250 6.5
Westhound 26,000 74 Eastbound 23,519 8.2
Westhound 26,500 6.7 Eastbound 23,750 7.0
Westhound 27,000 5.3 Easthound 24,250 6.2
Westhound 27,500 6.2 Eastbound 24750 6.7




Table A.1. AC Laver Thicknesses from GPR.
U.5. 41, Tamiami Trail - Miami, Florida.

Station AC Thickoess Station AC Thickness
Direction 1t} ) {in} Direction (fi} (im)
Westbound 28,000 4.3 Eastbound 25,245 6.0
Westbound 28,500 1.5 Enstbound 15,750 1
Westbound 249,000 6.7 Easthound 26,250 6.7
Westbound 29,500 740 Eastbound 260417 4.8
Westhound 30,000 740 Eastbound 26,426 ]
Westbound 30,500 75 Eastbound 26,750 6.7
Westhound 31,004 B4 Easthound 27,250 58
Westbound 31,500 a1 Eastbound 17,748 5.8
Westbound 32,000 T4 Eastbound 28,250 6.5
Westbound 32,500 8.7 Easthound 28,750 55
Westhound 33,000 8.7 Eastbound 29,250 57
Westhound 33,500 8.7 Eastbound 29,750 5.1
Westhound 34,000 &7 Easthound 30,250 4.8
Westhound 34,500 6.0 Eastbound 30,750 13
Westhound 35,000 1.0 Eastbound 31,250 4.6
Westhound 35,500 6.9 Eastbound 31,728 5.7
Westhound 36,000 7.2 Eastbound 3,750 5.5
Westbound 36,500 7.4 Eastbournd 32,250 1.6
Westhotrnd 37.000 51 Eastbound 32,750 4.5
Westbound 37,500 56 Ensthound 33,250 53
Westbound 35,000 82 Eastbound 33,750 39
Westbound 38,500 82 Eastbound 34,249 5.0
Westhound 35,000 8.4 Easthound 34,750 4.1
Westhound 39,500 8.6 Eastbound 35,250 4.6
Westhound 40k, Q0] 87 Eastbound 35,296 6.5
Westhound 40, 5040 82 Eastbound 35,750 3.1
Westhound 41,000 82 Eastbound 35,250 5.0
Westhound 41,500 g3 Easthound 36,750 34
Westhround 42,004 73 Easthound 371250 36
Westbound 42,500 T4 Eastbound 37,750 62
Westbound 43,000 B7 Eastbound 37846 57
Westbound 43,50 7.9 Eastbound 318,248 5.7
Westhound 44,00 B.6 Easthound 33,750 473
Westbound 44 500 79 Eastbound 39,250 5.1
Westbound 45,000 T4 Easthound 39,750 53
Westhound 45,500 6.5 Eastbound 40,250 33
Westbound 46,000 6.9 Eastbound 40,750 39
Westhound 46,500 7.0 Easthound 41,250 5.1
Westhound 47,000 7.4 Easthound 41,555 79
Westhound 47,500 98 Easthound 41,750 6.2
Westhaund 43,000 7.2 Eastbound 42,250 5.5
Westbaund a1, 500 £.3 Eastbound 42,750 3.6
Westhound 45 (K0 3.1 Eastbound 43,250 1.9
Westhound 49 500 72 Easthound 43,750 39
Westbound 0,000 B Easthound 44 144 58
Westbound 50,500 7.5 Eastbound 44,250 7.7
Westhound 51,0HK0 0.5 Eastbopnd 44,750 3.4
Westbound 51,500 9.8 Enpstbound 45250 69
Westhound 52,000 7.9 Easthound 45,750 34
Westhound 52,500 5.9 Eastbound 46,250 4.3
Westbound 53,0401 7.1 Easthound 46,750 6.0
Westhound 53,500 6.7 Easthound 47,191 4.8
Westbound 54,000 51 Easthound 47250 4.3
Westhound 54,500 7.7 Eastbound 47,750 5.5
Westbound 55,000 8.4 Eastbound 48250 6.7
Westbound 55,500 7.7 Eastbound 48,750 4.3




Table A.1. AC Layer Thicknesses from GPR.
U.S. 41, Tamiami Trail - Miami, Florida.

Station AC Thickness Station AT Thickness

Direction (1) {in) Direction (ft) {in}
Westbound 56,000 7.7 Easthound 49250 34
Westbound 56,500 25 Eastbound 49,750 Y}
Westbound 57,000 31 Eastbound 50,250 o0
Westbound 57,500 ] Eastbound 50,750 53
Westhound $7,523 3l Eastbound 81,245 7.4
Eastbound 51,750 5.1

Eastbound 52,250 7.4

Eastbound 52,750 72

Easthound 53,250 6.3

Eastbound 53,750 6.2

Eastbound 54,250 55

Eastbound 54,750 4.3

Ensthound 55,250 5.0

Eastbound 55,750 5.7

Eastbound 56,250 £ ]

Eastbound 56,750 2.7

Eastbound 57,250 2.7

Eastbound 57,500 33




APPENDIX B
FWD RESULTS



Table B.1. FWD Results
LIS, 41, Tamiami Trail - Miami, Florida.

Greneral Hesults
Section Station Lanc Dikn Mr Ep SNell

M {1t} Ne {mils) (st} [pst} {im}
Lane | (WDH) Average: 11.1 60,1707 121, 5446 4.1
Lane | (WH STL: ¥ i 3,560 471006 O
Lane 2 (EB) Average: ([#R1] 74735 147,105 4.3
Lane 2 {EB) STIx 26 39793 01 6.4 (%
GPR Core intormation { Thickness)
WH Lane Average: 7005
WH Lane STD: 1.26
EB Lane Average: 32
EB Lane STD: 1.8




Table B.1. FWD Resulis
1.S. 41, Tamiami Trail - Miami, Florida.

General Results
Section Siation Lane Din Mr Ep SMNefl
N© {ft) e {mils) (psi) (psi} (in}
1 { 1 1311 4,354 119,33% 18
1 500 | 1222 502% 108,297 4.2
1 1001 | 13.69 1310 119,737 35
1 1500 1 11.36 5113 127,530 4.1
1 2000 1 11.33 4,547 136,712 4.4
1 2500 1 11.06 4,192 148,967 4.6
1 300} 1 10,47 6,936 114,079 4.2
1 350K 1 11.65 5,863 111,624 ER']
1 41K 1 11.82 5,184 116,511 d.1
] 4500 I 10.1% 4,606 L71,49% 4.6
1 SO0 1 1423 4,173 94,142 4.0
] S50 1 1343 5,783 91,46 ]
] GO0 1 12.41 5395 103,247 3.9
1 G300 1 10.85 5,131 130,352 4.5
1 T 1 10,74 6,001 119,300 43
1 7500 1 12.59 5,600 04, 950 4.0
1 BO00 1 11.28 5,032 118,498 4.1
| 500 t 11.2% 6,704 102,165 4.1
1 SO0 1 13,33 4,556 104,068 19
1 9500 1 11.63 6,512 100,871 4.0
1 1{HHI0 1 13.82 4,584 94,507 X
1 10500 1 13,53 5,708 849,206 34
1 11000 1 15.85 4,244 34,058 is
1 11500 1 12.76 5375 103,977 3.7
1 12004 1 12.43 5,744 100,731 ER )
1 1250 1 13.29 5,052 0,254 3.9
1 130HK0 1 12,59 6,123 93,462 38
1 13500 1 12,28 5737 101,425 18
] 14000 1 1011 7380 118,872 4.1
1 14500 1 14.87 3379 109,565 3.9
] 15000 1 6.25 79467 197,298 53
1 15500 1 11.68 6,112 107,949 39
1 16000 1 14.64 4,984 #4007 16
1 16500 1 9.7 T.a22 125,580 4.2
] 17000 1 .95 E.373 130,192 ad
] 1750} 1 10,04 ] 114,402 4.0
1 180HKD 1 10.65 7.045 109,156 4.2
1 18500 1 T.30 411 169,623 4.8
1 1940610 1 11.29 6,858 104,596 a9
1 19500 | 8281 7,583 144,507 4.5
1 20000 | 10.42 6,688 116,616 43
] 203500 I .83 7544 146,824 4.4
1 21000 1 7.63 8342 169,493 4.8
1 21504} 1 1097 G,a34 112,463 4.0
] 22041} 1 212 8,247 128,194 4.4
] 22500 1 7.22 8,129 189,394 5.0
] 23000 1 1022 6,072 132,404 4.3
] 23500 1 10,19 7218 117,985 4.1
1 24000 1 11.14 6213 111,683 4.1
1 24500 1 929 6,628 144,624 4.5
] 25000 1 11.67 5,242 111,168 3o
I 25500 1 10.88 T.014 105,930 39
1 26000 1 9.8] 6,779 127,871 4.4
1 26500 1 1040 6,261 125,521 42
1 ZT00 l 13.24 4,904 105,305 a7
1 2750 1 12.38 5,908 949,383 3.8
] 250810 1 T.04 6,258 261,793 4.8




Table B.1. FWD Results
10.S. 41, Tamiami Trail - Miami, Florida.

General Hesolts
Section Station Lane Din Mr Ep SMefl
Ne {ft) Ne (mils) (psi) {psi) {in)
1 28500 1 0.01 7392 118,530 4.5
1 2000 1 0.15 7,690 135,445 4.3
1 20500 | 058 7,265 129018 43
1 0000 1 11.86 5,700 106,161 4.0
1 0500 1 4,94 £, 901 123,367 4.4
2 3100 1 8573 7,10k 144 356 4.9
1 31500 1 5,97 5842 178,527 53
1 320400 1 5.97 2014 122,490 4.4
2 12500 1 4.98 9.574 296,450 62
2 33000 | 7.35 7,733 181,067 5.3
2 32500 1 T7.16 8,780 174,010 52
7 34000 1 10.95 7.530 102,566 19
7 34500 1 10,90 6,953 111,098 19
2 35060 1 919 T,0148 139,832 .4
2 35500 1 1058 G, 840 114,243 4.1
2 6O 1 0.6 7310 125,780 4.3
Fl 36504 1 T.95 7,789 165,682 4.8
2 ET000 1 873 6,432 157,372 4.9
2 27500 1 10,08 6,168 124,964 4.6
2 AR000 1 5.64 6,386 352,1: 6.4
7 8500 1 5.24 11,248 244 579 57
2 39000 1 7.59 9,270 145,659 4.9
1 ARE00 1 717 BEETG 172,808 5.2
2 4000 1 5.08 11,172 217,626 5.6
i 40500 1 5.54 12,556 214,454 5.4
% 410600 1 6,25 9,178 215,659 5.5
1 41500 1 7.93 53,470 147 989 5.1
1 42000 1 a0 5,124 123,219 4.4
2 2500 1 228 8,746 119,560 4.3
2 43000 1 575 Q2R 230,776 5.7
2 43500 1 9,24 £.277 122,509 4.4
7 A0 1 5.50 11,5640 224 457 5.5
2 A4 5 1 8.21 5,083 150,432 4.8
] 450K 1 11.31 5,961 109,987 4.2
7 45500 1 10,04 7615 117,756 4.1
2 46000 1 7.46 9,112 168,840 4.7
2 46500 1 .60 #4062 116,809 4.2
T 47000 1 872 7023 152,226 4.7
I 47500 1 5,02 7.505 211,615 58
i AR0M 1 7.095 7.251 176,008 4.8
2 SRS 1 11.20 6,055 115,139 4.0
2 490K 1 8.74 7045 139,705 47
2 42500 1 10,20 6,745 121,162 4.3
= S0000 1 9,79 6,561 127,774 4.5
7 50500 | B.25 7082 156,629 4.7
2 51000 1 10,52 7,736 08,014 4.0
3 1500 1 6,23 o608 198,716 57
7 52000 1 1.77 7,080 180,707 5.1
2 52500 1 352 £, 398 142 594 4.4
7 5300} 1 B.59 7,005 157,614 4.7
2 52500 1 2,946 6,098 1200535 4.3
7 S400H] 1 7.02 7333 08415 54
2 4500 | 845 B, 765 137,867 4.6
2 S50 1 G685 8,697 189,048 53
] L5500 1 4495 13,062 255,148 56
2 56000 1 545 10,698 233,936 5.5
2 S5OSO 1 917 9,108 140,99% 15




Table B.1. FWD Results
UU.S. 41, Tamiami Trail - Miami, Florida.

General Results
[ Section Station Lane Mn Mr Ep SMell
e (ft) M (mils) {psi} {psi} (in}
3 ST0KI0 1 4.52 0,040 179,435 3.8
3 ST500 | 539 18252 203,443 4.0
3 57523 1 474 2,702 225,107 4.1
4 4] 2 (.93 5205 254,415 .4
4 250 2 11.56 1,525 147,974 4.6
i 750 z 5945 4,567 211,592 5.3
4 1250 2 10.849 4,471 14%.450 4.5
4 1750 2 10.5% 3860 175,651 4.8
4 2176 2 5.68 11,047 221,752 5.6
4 2184 2 571 9,511 237,303 57
F] 2191 4 559 o 10,200 221,262 5.5
4 2250 2 213 4,780 192,571 5.0
F 2750 2 678 5014 221,038 5.1
4 3250 2z 977 4 %45 169,357 4.7
4 AT50 2 10,70 5512 126,842 4.4
4 4250 1 11.14 5,368 135,408 19
4 4750 2 1.86 8,820 160,478 4.5
4 5250 2 1025 &, 300 129292 4.2
4 5750 2 914 6,798 147,839 4.4
4 6250 2 11.40 5,492 124,499 30
Fl 6750 2 9.58 7,090 131,453 4.3
4 T250 2 9.97 6,195 130,847 4.5
4 7750 2 10.31 6,213 124,410 4.4
] 3250 2 10.51 4,500 146,640 4.4
4 8750 Fi 11.90 4,610 128,134 4.1
4 G250 2 10.54 5,552 130,218 4.4
B G750 2 3.20 351 166,622 53
5 10250 2 14047 3,891 164,643 5.1
5 10750 2 .14 6,077 147,954 49
5 11250 2 924 5,392 151,211 5.2
5 11750 2 9.25 5,374 154,559 5.1
5 12250 2 55U 7,022 145,186 5.1
5 12750 2 .19 5615 190,186 54
5 13250 2 3461 5,806 143416 4.7
5 13750 2 1001 5647 133,882 4.7
5 14250 2 11.22 4,770 118,825 4.8
5 14750 2 5.63 6, M8 ) LTS 6.5
5 15250 2z 741 7,066 155,991 5.4
5 15750 2 £.47 5,667 166,602 5.5
£ 146250 . 11.06 3914 143,731 5.0
B 16750 2 B33 4,397 214,290 5.9
5 17250 2 7.91 R L] 180,188 55
5 17750 2 Q.28 6,430 124,508 47
5 18230 F 5.40 6,629 361,285 6.
5 18750 2 1333 5,540 86,674 4.0
5 19250 2 5.10 TATHE 345,071 6.8
5 19751 2 5.56 8,104 275,881 6.3
A 20250 2 11,23 6, 160 110,837 4.1
& 20508 2 630 13,958 177 854 4.4
[ 20750 Z 1141 5,593 101,683 4.1
& 21250 z T7.04 7404 162,708 57
& 21750 i 11.14 6,424 110,892 4.0
6 22250 2 12.24 5,002 105 420 4.1
6 22750 2 12.24 5357 107,369 4.0
& 23250 2 12,73 4,575 116,629 4.1
& 23519 2 527 14,223 215,304 54
& 23750 2 11.86 5,635 107,040 4.1




Table B.1. FWD Results
11.8. 41, Tamiarm Trail - Miami, Florida.

eneral Kesults

Section Station Lane [n Mr Ep SMell
Ne (fth N {mils) {psi) {psi) (im}
f 24250 2 12.53 5,328 104,600 39
G 24750 2 10,72 6386 117,54 4.1
B 25249 2 10.36 £, 957 120,834 4.0
f 25750 z 959 7,462 123,653 4.4
b 26250 2 11,18 5193 127,118 4.2
b 20417 2 5490 15,682 187,774 4.3
fi 26426 2 593 12967 204,154 4.6
I 26750 2 13.41 4,979 95,634 3B
& 27250 2 13.91 4,782 96,043 1.7
6 27748 2 11.50 6,550 106,518 3B
i 28250 2 10.64 6,374 116,563 4.1
6 28750 2 0.54 6,660 147,263 fir
& 2921350 2 996 785 128,240 4.0
T 29750 2 13.42 4,091 88,691 14
o 250 2 9.32 7030 152227 4.0
5 0750 2 14,65 5,631 87,181 1.1
7 31250 2 .36 T 139,026 1.9
7 31728 2 u.84 6,404 172,521 4.4
7 31750 z u.E9 £,713 136,863 4.1
7 12250 2 10.35 7,264 130,751 X
7 32750 2 10.77 7,230 117290 36
7 33250 2 1015 0,767 131,646 4.0
7 33750 2 12,03 6,267 110487 3.4
7 34249 2 11.03 6,052 125,12 3.8
T 34750 2 11.33 6,921 112,918 3.5
T 35250 2 10.37 6 BT2 129,445 3.8
T 15296 2 53] 13,246 234,991 5.1
7 35750 2 1389 5552 g8l 3.1
7 6250 2 13.22 5,058 92,883 35
7 I6TS0 2 12.97 5815 92071 N |
7 37250 2 1077 6,815 128,156 3.5
T 37750 2 9.34 E.022 129,722 4.1
5 3788 2 5,02 15,074 202,878 4.7
7 IE248 2 11.6] 7225 93,757 37
7 X750 2 10.71 7478 116,469 36
7 39250 2 10.90 7475 109,404 ki)
T 39750 2 10.65 7,429 113,355 3B
T 40250 2 12.58 [l 90,031 32
7 40750 2 10,10 7.544 130,844 316
7 41250 2 10.95 G440 120,727 KR
7 41555 2 391 g.701 491 589 7.1
7 41750 z 12,65 5,711 97,592 38
7 4225 2 11.30 6,077 109,563 EE]
7 42750 2 12.09 6,810 104,365 3.3
7 43250 z 12,03 6,084 113,128 3.5
7 43750 2 11.06 TGl 96,931 33
7 44144 2 710 EREE] 181,B08 4.5
7 44250 F .15 70990 127,951 4.5
7 44750 2 12.2 5,893 115,023 34
7 45250 2 976 7.554 122,322 432
7 45750 2 11.00 6,368 122,564 34
7 46250 2 1231 6,475 101,708 34
7 45750 2 13.23 5,778 91,052 EX)
3 a7181 2 7.76 3,064 174,664 4.2
7 47250 2 12.92 5.1 100,091 3.4
7 477350 2 14,6 5119 85,257 35
7 4R250 2 13,70 4440 100,267 1.9




Table B.1. FWD Results
U.S. 41, Tamiami Trail - Miami, Florida.

General Results
Section Station Lane Din Mr Ep SMell

N® {ft) N {mils) ipsi} {psi) {in}
T 48750 2 12.18 5908 110,914 1.5
7 49250 2 17.17 4,242 31,760 3.0
7 49750 2 12.22 el 106520 36
T L0250 2 14.50 5482 80,977 15
7 50750 2 12.63 5,265 103,702 3.9
7 51245 2 11.10 f,001 114,544 =
7 51750 2 11.76 7,606 93,554 35
7 52250 2 1042 5,223 118,539 4.3
7 52750 2 £72 £178 138,221 4.5
g 53250 2 9.50 T.274 134,179 2
7 53750 z 1045 6,622 122,240 d.1
7 54250 2 £.53 0,300 135,445 4.0
7 54750 2 7B 5,639 147,786 e
7 55250 2z 422 20,159 275,709 5.0
7 55750 2 £.21 10,961 133,661 4.1
[ 6250 2 6,50 16,330 162,209 3.9
[ S6TS0 2 524 32,337 160,192 .6
5 57250 2 .91 20,682 132,324 34
£ ST500 2 4,01 26,317 266,673 4.4
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Section N Job Stati Lane N, DO (anils) Mz (psiy " Ep (péi)

Tamiami Trail Alternatives Study
Modified FWD Data

SNt ()]

10th Peccentile 12.09 9871 214,818 5.4
Hth Percentile 5483 A4 BE3 98912 35
¥51h Peecentile 539 4,381 03,056 34
Average e 7.556 145,507 4.4
5TD 2.54 3957 54,206 0.7
Max 1717 40,040 451,589 11
Min 34l 33m BARY ) 3.0
Avecage + 2 5TD 14,89 15,469 253,719 58
Avernpe - 2 5TD 4.75 357 36455 2.9
Averape = 1 5TD 12.36 11,513 199 573 3.1
Averape - 1 5TD T.28 3,600 1,141 346

FPBS] mod Appendix B - FWD.xs4 Sorting Data Fasted Vhlues




Tamiami Trail Alternatives Study

J:__.—-—- Modified FWD Data

Section N Job Stati Lane N®  DOn (mils) Mr (psi)  Ep (psi)  SNeff (in)
3 TIREED | (WE) 4,74 12,772 225107 4.1
3 T39+T I {WE) 530 19,233 133,443 4.0
3 734473 [ (W) 452 400,040 179,435 18
2 TA09473 1 {WEB] b.17 9,108 140,960 15
2 744473 1{WH) 5,65 10,608 233930 535
2 TE1400 1 {WB] 4,93 13,062 235 148 56
2 TaEHI0 1{WB) .85 8,607 159,048 53
2 ThHL4+00 1{WBE) .45 5,765 137 467 4.6
2 Thé+0 1{WH) 7405 7,233 208415 54
2 TTL+00 1{WH) 596 0598 129,055 432
2 TH+H00 1{WB) B0 T.005 157,614 4.7
2 TaL+00 1 {WH} 052 &, 398 142,854 4.4
2 TR6+00 1{WH} 177 7080 | §0,707 LN |
2 TeE+04 1{WB} 6,23 9,605 198,716 57
2 T+ 1WB) 10,52 .76 108,014 a0
2 BI04 1 {WH} 825 7082 156,620 4.7
2 ROG=CHI 1 WEB)Y 9.79 6,561 127,774 46
2 B11-00 1 WEY 10,20 6,745 121,162 4.3
2 Bl6-+00 1 (W) 574 7,645 139,75 4.7
2 B21+00 | (WH) 1120 6,035 115,139 4.0
P RIE400 L (WE) 745 7.251 176,098 48
2 B3] +00 L (WD) .62 7,505 1615 5.8
2 B36-H00 | (WH) 872 7023 152,226 4.7
2 A414+00 | (WRE) 0 Gl BA62 116,509 4.2
2 A46400 | (WER) 746 Q112 168,840 4.7
2 BS1+00 1 {WDB) 10,04 T.615 117,756 4.1
2 B5G6+(0 1 {WB} 11.31 5041 108 98T 4.2
2 #6400 1{WH} £21 5083 150,432 4.8
2 Bia400 1{WB} 5.50 11,6400 224 457 56
2 B2 1+00 1 {WB) Q.24 B.277 122,509 4.4
2 ETa+00 1 {WH) 575 0928 230,776 5.7
2 BEL1+00 1 {WH) 9.28 %, 746 119,560 4.3
2 BRA~THI 1 WEY 9,30 8,124 123219 4.4
2 B9 I-00 1 [WE) 7.83 5470 147,980 5.
2 BoG-00 1 (WE) h.25 WTE 215,65% 5.5
2 D01+00 1 W) 534 12,556 214,494 54
2 YOG+ | MWE) 5.68 11,172 217,626 36
2 a1 100 | ("WH) 717 BR7G 172,808 52
2 G e+00 L (WD) 7.5% G870 148 659 4.9
2 0] -+00 | (WH) 214 1,248 244,579 87
2 Gae+00 [ (WD) 5,64 6,386 352191 6.4
7] G [4+00 1{WBI 10,08 0,108 124,960 4.
2 GG+ 1{WH) .73 f,432 157,372 4.5
2 G L 4+00 1{WH) 708 7,784 165,683 4.8
1 Qa0 1{WH} 966 7,310 125,740 41
2 Q51040 1{WB) 10,58 f, 56 114,243 4.1
2 Gih—[H 1 {WE 9.19 7,148 3% B32 4.4
2 Q&1+ 11WH} 10,90 6,953 117,098 39

PBES] mod Appendix B - FWD.xls', Sorting Data Pasted Values




Tamiarmi Trail Alternatives Study

Muodified FWD Data

Section N Job Stati Lane N°  Don (mils) Mr (psi)  Ep (psi) SNeff (in)
2 QG0 1 WE) 10,95 T30 102,504 ion
2 Q7 1+00 1 'WE) T.14 B.7E0 174,010 5.2
2 07 &R0 1B 7.3% 7733 181,067 53
2 G 1 +60 1 W) 4.8 03874 206,450 (2
2 QR&+H(0 | (WE) R.O7 0,014 122,490 4.4
2 G140 | W) [ BR42 178,527 53
2 A | [(WE) 2.73 7,004 144,356 4.9
1 100 1-+00 1 (WH) 0.6 G900 123,367 4.4
I TO0E+HE 1 (WH) 11.86 5,700 1, 161 .0
1 101 100 1 ME) 58 T265 129018 4.3
1 10 Lé+00 | (WEH) G135 T.690 135 445 4.3
1 102 1+00 | (WEB) .01 T.393 138,530 4.5
1 1026&-00 | (W1 .04 G958 261,793 4 8
| 103 1+00 1 (W3 12.38 5,008 00,383 ig
1 1036+00 1 (WH) 13.24 4,006 105,505 3.7
| 10k 1400 | (WH) 1040 h261 125,521 4.2
l 10:b6H00 1 (WER) .81 6,779 127,871 4.4
1 105 1+00 | (WB} 1058 7004 109,930 34
| 1 056+00 | (WH} 11.67 5 Gup 2 111,163 1.9
| | Qi L4000 I {WB} Q2 0,628 L 44,634 4.5
1 1 b0 I {WB) 11,14 6213 L11,6E3 4.1
1 107 1+00 1 {WDR) 10,19 7318 117985 4.1
1 10T a+00 1 {WH) 10.22 6,072 132404 4.3
1 108 1=00 1 {WH) 7.22 5,129 1893494 50
1 LO86H=0 1 {WEB) 9,12 2247 128,194 4.4
1 1091+ T{WE) 10.%7 G530 112,463 4.0
1 1096+ 1T{WE) 763 B.342 164,453 4.8
| 1101-+00 1{WE) RS 7544 1, 824 4.4
1 1106+00 1{WE) 10.42 6,688 116,816 4.3
l 101 1+00 1{WE) BE1 7.583 144,507 1.5
| 1116+ 1{WE) 11.2% H,858 1034, 596 e
l TE21-+00 1 {WH) T30 9411 169623 4.8
| 11 26-+00 1 (WD) 1ih&3 7045 109,154 4.2
| 113100 1 (WE) 1014 7,794 14,4013 4.0
1 1136&+00 1MWE) 598 8,373 130,192 4.4
1 114 14+00 1 (WE) Q.76 7,332 125,580 4.2
1 1 14&+00 1(WE) 14.64 4,984 54,007 ER]
1 1151400 1 (W) 11,68 o112 107,549 R
1 11 56+H0 1 (WEB) Hus 1967 197,208 53
1 1 TAT+00 1 (WEI 14.87 3379 104,964 3.

I | 16+ | (WEB) 1O EI T.380 118,872 4,1
1 117 1+00 L (WBE) [138 5737 101,425 13
| L176+00 | (WH} 12.549 6,123 Q3462 ER)
| L1&1=00 [ {WB} 13,39 5052 94,284 9
| I 1RA~00 | (WH} 1243 S04 100,731 LR
| 1191+H I (WhH) 1270 5375 103,977 37
1 1196+ 1{WBR) 15.85 4,244 £4,058 3.5
1 12071-+00 I (WH) 1383 5,708 BQ 2006 34

PBS] mod Appendix B - FWD.xlsh Sorting Data Pasted Yalues




Tamiami Trail Alternatives Study
Modified FWD Data

Soction N Job Stati Lane N° | DOn (mils) Mr (psi) | Ep (psi) SNeff (in)
1 120600 I (W 1342 4,584 Q4,507 KR
| 1211-+00 1(WE 11.63 6512 100871 4.0
| 12 L&+00 1{WE) 13,33 4,556 104,068 39
1 122 [+00 1{WH) 1129 6704 102,165 4.1
I 226+00 1 {WB)] 11.28 5052 115,458 4.1
1 125 1+00 11WHB} 1259 5,680 94 980 4.0
1 23h+00 | WB} 10,74 1, CI0HL 115,300 43
1 124[~H 1 WEY 10,45 5,131 130,552 4.5
1 1 246~ L PWE) 12.4] 5395 103,247 e
1 1251+00 L (PWE 1343 3,783 G1,046 15
1 1256-+00 | {PWE) 14.23 4173 94, 142 4.0
L 1241 +00 I {WE) L 1e 4,646 1T1,40% 4.8
I 1266+00 1 {WIB) 11,52 5184 116,511 4.1
I 1271400 1{WH] [1.6% 5805 111,624 39
1 276400 1{WB1 10.47 956 114.07% 42
1 1281 +00 1{WDB} 1106 4,192 148,487 4.6
1 1 286+00 1 (WE 1133 4,547 136,712 4.4
1 1 2GL=H 1 (WED 11.36 5113 127,550 4.1
L | 25504 L (WED 1365 4,510 119,737 35
| 1307+00 L (WD) 12,22 5029 08,297 4.2
1 1306+00 I (WD) 13.11 45359 119,339 3.8
B T29+73 2 {EB} 4.010 26,517 2 673 4.4
3 732+23 2{ER} .51 20,680 132,524 34
B T37+23 2 {EH) 524 32,337 1), 152 36
B T42-23 T{ER) .50 16,330 162,204 39
7 TaE+50 2 (EHE) 821 10,961 133.66] 4.1
7 753450 X(EB) 422 20,159 275,709 5.0
7 TEE+A0 2 (EB) E78 8,630 147,786 1.9
7 THA+50 2(ER) 853 o RO 135445 4.0
z TOR+50 2 (EB) 1045 fr 622 122,240 4.1
T T73+50 2{EB} 950 7274 134,179 4.2
7 TIR+E0 2 {ER) 8.72 BITR 138,221 4.5
T TRI+S0 2{LB) 1042 6,533 118,53% 43
7 TEE=5 2{EB) 11.76 7606 95,554 15
7 TR3=+55 2IER) 11,10 0,00l 114,544 2
7 TOR+A0 2(EB) 12.63 5,265 103,702 10
7 ROG-+50 1(EB) 14,50 5,482 B0L977 335
7 ROS+50 1(EB) 12.22 000 106,520 34
T B13-+50 2 (EB} 1717 4,242 B1,760 30
7 BLE+50 2 (EBY 1218 5,908 1914 3.5
7 23450 2{ER) 13,70 R 10,267 34
7 B2R+50 2{LB) 1460 5119 R5257 3
7 B335 2IER 1292 5,004 T0HLOA L 3.4
7 B34+ 2{EE) 1.76 .G 174,664 2
T R38-+50 2(ER) 13.23 5,778 91,052 LR
T BA+50 2 (EB) 12.31 frd7 101,708 34
7 BdE+50 2 (EB) 11.08 EReIE ) 122 565 34

PBS] mod Appendix B - FWD.xls' Sorting, Data Pasted Vilues
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Tamiami Trail Alternatives Study

KModified FWD Data

Soction N Job Stati Lane N® ' DOn (mils) Mr (psi)  Ep (ps) SNeff (in)
7 BE3+51 2ERy 9.76 7.554 122,323 4.2
7 REB450 2(ER 12.28 5,803 115,023 34
T BO3+50 TIER) 915 7,950 127951 4.5
7 Bhd+EG 2iER) 7.10 848 181,808 4.5
7 BO+50 2(EB) 1150 T h0% GG 3.3
7 B74E0 2{EH) 12.03 6,084 113,128 a5
7 BTE+ED 2(EB) 12.00 G810 |0k, 365 1.3
7 BR3+350 2(ERY} 11,30 6,677 108,503 L
7 HRR+E0 2 (EB} 12.65 5001 97,502 iR
7 B+ 5 2 {EB} 39 .70 491,589 7.1
7 B0350 2{EB) 1395 f,440 120,727 38
7 ROR=50 2{EB} 1010 7,544 130 844 kR
T QOI=50 2{ER}Y 12,58 6,77% 04,031 3.2
7 Qn8-+54 2{ER) 10,65 7420 113,355 3.8
7 913+50 2I(E®R 10,90 7475 109,404 3.7
7 Q18+50 2(EB) 10,71 TATE 114,365 1.6
7 Q23452 2(EB] 1161 T.225 98,757 37
7 QX744 2 (ER) 5.62 15,074 202 878 4.7
7 GXR+50 2 (ER) .34 B.022 129,722 4,1
7 B13+50 2(ER}Y 10,77 6,815 128,156 3.5
7 QRE+ED 2 {EB} 1397 5815 ar071 il
7 G4 1430 2{EB) 13.22 5,958 02 883 3.5
7 Qb R+50 2{LB} 13,89 3,552 GR,06 1 il
7 Q52+04 2{ER) | 13,246 254,591 5.1
7 Q53+350 2{ER) 1037 6,872 20445 1.8
7 Q5850 2(EB) 11.32 6921 112,918 a5
7 Dai+51 2(EB) 11.05 6,052 125,012 14
7 QiaB+50 Z2I(ER) 12.03 H267 110487 34
7 Q73+50 2(EB} 1L15 6,767 131,646 4.0
7 O7R+50 2 (EB} 100,77 7,230 117,290 36
7 GRI+50 2 (EB} 1025 7,260 130,751 ER ]
7 LHE+ED 2 {ER) 589 8,713 136,863 d.1
7 CRE+TL 2{EB) B84 5,404 172,521 4.4
7 GA+50 2{EB) 9.36 7910 130026 15
7 QRS0 2{EB) 14.65 5,031 87,181 .1
7 1 002+50 2IEB) 932 T.030 152227 4.0
7 | Q=50 2(ER) 13.42 G081 BE.691 34
] 10]13=50 2(EB) 096 T.185 128,240 4.0
& 101850 2 (EB) 0,59 6,66 147,263 4.2
[ 023450 2(EB) 10, 6% f,378 116,%03 4.1
& 28452 2 {EB} 11.50 6,550 106,518 3.8
4] 1033+50 2 (ED} 13,91 4,7R2 9143 3.7
L] TNAR450 2{EB} 1341 4979 95,634 15
] 1041474 2{ER 553 12,967 209,154 4.6
fi 10k |+ B3 2{EE) 5.0 15,682 187,774 4.3
1] | (b 3+ 50 2{ER (IR E 5,193 127118 4.1
& LdR=50 2{EH) 9.50 Ta62 121,653 4.4
[ I53+51 2(ER) 11,36 6957 120,534 4.0

PBS] mod Appendix B - FWD.xls' Sorting Data Pasted Values




Tamiami Trail Alternatives Study
Modified FWD Data

Section N Job Stati Lane N°  Dion (mils) Mr (psi) _ Ep (psi) SNeff (in)
il 1058+50 I(ER) 1072 fr, 386 117,504 4.1
[l 1063+50 Z(EB} 12.53 3,328 10,600 39
fi T8+ 50 I(EW 11.86 5.635 107,040 4.1
] 1070+81 I (ER} 527 14,223 215,304 54
fi 1073+50 2 (CEB} 2,73 4375 116.62% 4.1
i1 1078+30 2 (EB} 1224 5457 107,365 4.0
fi T83+50 2IED} 12.24 503 109,420 4.1
fr 108E+350 2 (EB} 11.14 6424 110,802 4.0
f 10%3+350 2 (EB} 704 T.A404 152,708 57
fi 1058+50 2 (EBy 1041 6,593 101683 4,1
fx 1100=92 2 (EH) (.30 13,958 177,804 4.4
f 1103=50 2 (LB} 11.23 f1, 16 P10LE37T 4.1
5 1 LOE=4 2 {ER) 5.50 B 109 275,881 %
3 1113=350 2 (EH) 500 7478 345,071 6.8
5 1118=50 2 (LB} 13,33 5,540 86,6074 4.4
5 1123430 2{EB) 540 620 361385 G0
5 1128+50 Z{EB) GRR 4 30 124,508 4.7
5 1133+50 2{EE) 741 R BT 1R, 1R 55
5 1138+50 2{EE) B3 4,397 214290 59
5 1145+30 2{EB) 11.06 1014 142,731 =0
5 1 143-+50 21ER) BA7 S.66T | txfre013 55
5 1153450 2{EB) 741 7Lt | 55.5491 54

1158-+50 2 (EB1 563 6,908 300,074 fr.5
5 1163+30 2(EB) 11.22 4,770 [18.825 4.5
3 1 168-+50 2(ER) 10,01 5,647 133,882 4.7
5 1173450 2 (EB} 051 3,806 143,416 4.7
5 L17R+50 2 (EB} B9 5,013 190, Bt 54
5 L183+350 T (EB} 8,59 T.032 145,186 il
5 I 18E+50 I (EBY .25 5,378 154,555 3.0
5 P10 350 T (ER) G29 5392 151,211 52
5 1SR+ 50 2 (EB) .14 6,077 147,554 4.9
5 1203+50 2(EB) 14T 31,591 L6 b B 51
3 1 208+50 2 (EB) 820 0,351 L&, 622 53
4 1213450 2 (LB} 10,54 5352 [30L218 4.4
4 1218+30 2({ER 11.90 4,610 125,134 4.1
4 1223+350 2(ER) 10.51 4,9%0 T4 Hd b 4.4
4 1225450 2 {EB} 1051 213 124,410 4.4
4 1233+350 2{EB) 9.97 &, 195 130,847 4.5
4 1238+350 2{EE) 958 7050 131,453 43
4 1243-50 2{EB) 11.40 5492 124 49% 349
4 1248+50 2{EB] 014 &, 1498 147,834 4.4
4 12553+30 2ER) 10.25 6,300 129,292 4.2
4 1258450 2 (EB] 1.86 BAZ0 160,478 4.5
4 1263 +51 2(EB) 1116 La]it s 135,409 3.9
4 1268450 2 (EB} 10,70 55012 [ 26,542 4.4
4 1273+50 2 (EB) o.77 4,848 (&% 357 4.7
L] [X78+50 2(EB} 6,78 8,014 221,038 5.1
4 1253+50 2(EDB} 2,13 4,780 192,571 a0

PES] mod Appendix B - FWDL.xlsh Sorting, Data Pasted Values




Tamiami Trail Alternatives Study
Modified FWD Data

Section N Station (ft Job Stati Lane N°  DOn (mils Mr {psi} Ep (psi)

SNeff (in) Core

DCBS
DCBS
DCE20
DCB20
CB25
CB25
DCB40
DCB40
CB&0
CBaD
HCB&S
[CB&S
CBEO
CBE0
DCBES
[DCBRS
DCB1006
DCE1006
CB106 !
CB106

1 2500 12R1+00 1{WBR) 11,06 4,152 148 987 4.0
4 2750 [278+30 2 {EB} 678 5,014 221,038 51
1 105K 2071+20 1 {WH 13.83 5,708 89,206 34
5 L0750 | TUE+50 2(EB) Q.14 G077 147,954 4.0
| 135040 L171+00 1{WH) 1238 5,737 101,425 £
5 13250 1173450 | 2 (EB) .61 5 806 143,416 47
| 2100 | GRG0 1{WH) T.63 8,342 169 493 4.4
il 21250 L0A3+50 2(EB} 7.0 T404 192,108 57
2 32004 QR+ 1{WH) 807 G010 122,490 4.4
7 32150 GR3+50 2 (EB) 10,35 T.260 13,751 3h
2 35000 Q56+ 1{WD) Q.19 T.148 139,532 44
7| 34750 QEE+AU 2 (EB} 11.33 6,921 112918 35
2 43000 ATa40 1 {wWBI1 575 0928 230,770 5.7
7 42750 A78+50 2 (EB} 12,09 GR10 |04, 305 33
FJ 45500 RA1+00 1{WH) 1004 Thls 117,754 4.1
7 45750 B4 8450 2 (EB) L1.1K) G968 122,569 34
2 53500 TIL+00 1{WDQ) PR A8 [ 29,055 4.3
7 53250 TI3+50 2 {EB)Y QA 7274 134,179 42
2 ShE00 TI9+T3 1{WH} Q.17 Q108 140,904 A5

56750 i 2{EB) 5.24 31337 16, 152 .6

PBES] mod Appendix B - FWD.xls Print Layout 1



Appendix C-3 - IMS GPR and Distress Data
1. GPR Thickness Data
2. IMS Distress Data

3. Centerline, Levee and Canal Elevations
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Jansen, Mark C.

From: Butler, Dave [dbutler@terracon.com]
Sent: Tuesday, November 21, 2000 9:25 AM
To: Jansen, Mark C.

Subject: RE: Tamiami Trail Testing/Report

&)

Tameami Trail Surface

Cata.xfs... <<Tamiami Trail Surface Data.xls>>

Here is the surface data with the IRI data in both wheel paths. To.convert to metric (mm/m),
divide by 6336,

If you can't read the attachment, call me.
——-0riginal Message--—

From: Jansen, Mark C. [mailto:MCJansen@pbsj.com]
Sent.  Monday, November 20, 2000 6:53 AM

To; ‘Butler, Dave’

Subject: RE: Tamiami Trail Testing/Report

Dave:

We are interested in including the IRI data for both
wheelpaths in the 75%
report to the Corps of Engineers. The draft of this repart
necds to go out
on Wednesday. Can you let me know the possibility of
inclusion of this data
by then? | will be in all day.
Thank you,
Marlk

Mark C. Jansen, P.E.
Froject Engineer
PBSEJ - Winter Park
407-647-7275 x361

----- Original Message--—-

From: Butler, Dave [mailto:dbutler@terracon.com]
Sent:  Friday, November 17, 2000 5:45 PM

To: Jansen, Mark .

Subject: RE: Tamiami Trail Testing/Report

We have both left and right IRI data. It will take % day
of effort to
process and check this data. If you are interested, | will pursue it.
| will be in the office after 2:00 p.m. on Monday.

-—--Criginal Message-—--

From: Jansen, Mark C.
[mailto:MCJansen@pbs).com]

Sent.  Friday, November 17, 2000 10:04 AM

Te: ‘Butler, Dave'

Cc Faul Foxworthy (E-mail)



HEADING T DERINEIoN

RSTHLUM
Object
Direction
Beg Station
End Station
AREA(fY)
Al-MWP-|
Al-MWPR-1
Al-MWP-5
All-WR-I
AP
AIPWP-5
ELK-IB
BLK-I
BLK-I1I
LONG-IB
LOMG-I
LONG-IN
LONG-5
RAVEL-L
RAVEL-M
RAVEL-H
LRCL-1B
SCL-

S L=l
rut_ful_ln
rut_rght
rut_left

e
1 R
Mumber of each 1/70th mile sectmn

Mumber of each 1/10th mile section

Direction of travel during test

Beqinning station of test section

Ending station of test section

Area of test section in FT°

Area of alligator cracking class Il non-wheel path in FT*
Area of alligator cracking class Il non-wheel path in FT*

Area of alligator cracking class sealed non-wheel path in FT*

Area of alligator cracking class || wheel-path in FT?
Area of alligator cracking class 11l wheel path in FT®
Area of alligator cracking class sealed wheel path in FT*
Area of block cracking class IB in FT*

Area of block cracking class 1 in FT*

Area of block cracking class Il in FT-

Area of longitudinal cracking class IB in FT*

Area of longitudinal cracking class Il in FT*

Area of lengitudinal eracking class (1l in FT*

Area of longitudinal cracking class sealed in FT°
Area of raveling low severity in FT*

Area of raveling medium severtty in FT?

Area of raveling high severity in FT*

Percent of class |B distrass

Percent of class |l distress

Percent of class ||l distress

Rut depth in inches for the full lane width

Rut depth in inches for the right wheel path

Rut depth in inches for the left wheel path

1 ITE]
: °'$'§'E; :%Jnh- 3msm<t it

There were no sealed cracks

There were no sealed cracks

There was no significant block cracking
There was no significant block cracking
There was no significant block cracking

There were no sealed cracks

There was no significant raveling
There was no significant raveling
There was no significant raveling

R r;ﬁ
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10.06 C/L OF ROAD
10.06 C/L OF ROAD
10.24 C/L OF ROAD
10.38 C/L OF ROAD
10.38 C/L ROAD
10,4 C/L OF ROAD
10.4 CIL ROAD
10.46 C/L OF ROAD
10.46 C/L OF ROAD
10.46 C/L OF ROAD
10.47 C/L ROAD
10.48 C/L OF ROAD
10.49 C/L ROAD
10.51 C/L ROAD
10.52 C/L OF ROAD
10.54 C/L OF ROAD
10.55 C/L OF ROAD
10.55 C/L OF ROAD
10.55 C/L ROAD
10.56 C/L OF ROAD
10.57 C/L ROAD
10.57 C/L ROAD
10.57 C/L ROAD
10,59 C/L OF ROAD
10.55 C/L OF ROAD
10.62 C/L ROAD
10.64 C/L ROAD
10.66 C/L OF ROAD
10.7 C/L
10.71 C/L OF ROAD
10.72 C/L OF ROAD
10,72 C/L OF ROAD
10.72 C/L OF ROAD
10.72 C/L ROAD
10.74 C/L OF ROAD
10,75 CiL OF ROAD
10.75 C/IL ROAD
10.75 C/L ROAD
10.78 C/L OF ROAD
10.79 C/L OF ROAD
10.81 C/L OF ROAD
10.82 C/L OF ROAD
10.82 C/L OF ROAD
10.83 C/L OF ROAD
10.84 C/L OF ROAD
10,87 C/L OF ROAD
10.87 C/L OF ROAD
10.88 C/L OF ROAD
10.89 C/L ROAD

S_GLHZLE* FE

Itfref =2

!

Tamiami Trail Centerline Elevation Data (Lowest to Highest)

10.88 C/L ROAD
10.91 C/L OF ROAD
10.92 C/L OF ROAD
10.92 C/L OF ROAD
10.93 C/L OF ROAD
10.93 C/L OF ROAD
10.93 C/L ROAD
10.94 C/L OF ROAD
10.94 C/L OF ROAD
10.95 C/L OF ROAD
10.96 C/L OF ROAD
10.97 G/L OF ROAD
10.98 C/L OF ROAD
10.98 G/L OF ROAD
11.02 C/L OF ROAD
11.03 C/L ROAD
11.04 C/L OF ROAD
11.08 C/L OF ROAD
11.08 C/L OF ROAD
11.08 C/L OF ROAD
11.09 C/L OF ROAD
11.09 C/L OF ROAD
11.1 C/L ROAD
11.11 C/IL ROAD

11.12 C/L OF THE ROAD

11.13 C/L OF ROAD
11.13 C/L OF ROAD
11.13 C/L ROAD
11.13 C/L ROAD
11.14 C/L OF ROAD
11.14 C/L OF ROAD
11.14 CiL OF ROAD
11.14 CiL ROAD
11.15 CiL ROAD
11.18 CiL OF ROAD
11.19 C/L ROAD
11.2 C/L OF ROAD
11.2 C/L OF ROAD
11.25 C/L OF ROAD
11.27 C/L OF ROAD
11.29 C/L OF ROAD
11.3 C/IL ROAD

11.31 C/L OF THE ROAD

11.32 C/L OF ROAD
11.24 C/L OF ROAD
11.34 C/L OF ROAD
11.28 C/L ROAD

11.29 C/L OF ROAD
11.41 C/L OF ROAD

Y T SaevLv

11.42 C/L OF ROAD
11.42 C/L OF ROAD
11.44 C/L ROAD
11.45 C/L OF ROAD
11.47 CiL OF ROAD
11.61 C/L OF ROAD
11.77 CiL OF ROAD
11.78 C/L
11.84 CilL OF ROAD
11.87 C/L OF ROAD
11.9 C/L OF ROAD
11.92 C/L OF ROAD

10.94827 Average

11.92 Max
10.06 Min
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wWesT

JC COAST TANAL LEV-TAILA DAY
RTS Ver:299 Prog: AT LWI0ZNOVOD 073206 TagT14295  Precd
Starlk MMAY2000 &t 2400 howrs;  End: 0MIAUG2000 at 2400 hours; Number, 63
Units: FT-NGVD  Type: INST-WAL
FMAYZ2000, 2400, 7.03
O1JUNZ000, 2400; 6.93
02JUNZ0A0, 2400; 6.91
O3JUNZ000, 2400, £.89
04JUNZ000, 2400; 6.88
O5JUNZO0D0, 2400, €.87
OGJUMN2000, 2400, G.O7
O7JUNZO00, 2400,  6.95
DEJUN200D, 2400; 6.9
DOJUNZDOD, 2400, T.03
10JUR2000, 2400, 7.01
11JUN2QC0, 2400, 707
12JUNZ000, 2400, .0
13JUNZC00, 2400; 7.09
T4JUN2000, 2400, .07
15JUNZ000, 2400, 731
16JUNZ000, 2400,  -9071.00
17JUN2000, 2400, -801.00
18JUN2000, 2400, 7.28
19JUNZO00, 2400; 728
20)UNZ000, 2400, 7.29
21JUNZ0040, 2400, 7.29
22UUNZLO0, 2400, T.15
23JUNZ000, 2400, V.15
24102000, 2400; ¥.2d4
25JUNZ000, 2400; T.20
26JUN2000, 2400; ¥.25
27JUNZO00, 2400,  T.28
2BJUNZ000, 2400, 7.21
29JUMNZ2000, 2400; T7.20
I0JUNZOO0D, 2400, 719
01JUL2000, 2400, 7.iB
02JUL2000, 2400, 7.19
03JUL2000, 2400,  7.25
04 JUL200G, 2400 7.25
05JULZ000, 2400, 7.26
OGJULZ000, 2400, .27
OrJuLZ000, 2400,  ¥.35
AeJUL2000, 2400, T.22
09JUL200D, 2400,  7.30
10JUL2000, 2400, 7,33
MJUL2000, 2400, 7.32
12JUL2000, 2400, 7.2
1312000, 2400, 7.30
14JUL2000, 2400, .20
15UL2000, 2400, 7.30
16JULZ000, 2400; 728
17JULZ000, 2400 TAT
18JULZ000, 2400, 7.1
10JUL2000, 2400; 7.07
20002000, 2400,  T.07
21JUL2 000, 2400, 713

jal
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22JUL2000, 2400; 7.6
23JUL2000, 2400, 7.7
24.1UL2000, 2400, 1%
25JULZ000, 2400, 712
20JULZ000, 2400, 7.09
2TIUL2000, 2400; 706
ZBJULZ2000, 2400, 7.03
20JUL2000, 2400, 7.04
30JUL2000, 2400, 7.03
J1JULZ000, 2400, 5,95
01ALG2000, 2400, G.99
ENMD FILE
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N ERST

{E COAST CANALSIER34/ELEV-HEADIM DAY
RTS Vertd? PromBSSMAT LWIONOW00 O7:32:068 TagT14295 Precd
Start: 3TMAYZ000 5t 2400 hours;  End: (M1AUG2000 ai 2400 hours, Number; 63

Units: FT-NGWVD  Type: INST-VAL
ITMAYZ000, 25000 .21
O1JUNZO00, 2900, 7.4
02JUNZ2000, 2400, 7,14
O3JUNZD00, 2400 7.0
D4JUNZO00, 2400; 7.09
OLJUNZ000, 2500, T7.07
CEJUMZO0D, 2400; 7.1
O7JUNZ000, 2400, 7.13
GAIUNZO00, 2400, 7.14
J9JUNZ000, 2400,  T.21
10JUNZ000, 2400, 714
11JUNZ000, 2400; ¥.24
12JUNZ000, 2400; 7.24
13JUNZ000, 2400; 7.27
14JUNZ000, 2400; V.25
15JUNZ2000, 2400; 7AF
16JUN2000, 2400, 901,00
1TJUNZO00, 2400, -901.00
1BIUNZOO0, 2400, .47
18JUN2000, 2400, 748
20JUNZ0G0O0, 2400;  7.49
21JUN2000, 2400, 747
22JUN2000, 2400; TG
23JUNZ000, 2400;  7.35
24JUN2000, 2400; 738
25JUNZ000, 2400; 7.a8
2GJUNZ000, 2400; .43
2TIUNZO00, 2400; 7.44
28JUN2000, 2400, 7.40
ZRIUNZO00, 2400, 7.4
I0JUNZOO00, 2400;  7.38
01JULZ000, 2200,  7.38
02JUL2000, 2400; F45
O3JULZO00, 2400,  7.44
MJULZ000, 2400, 746
05JULZ000, 2400, 7.45
OGJUL2000, 2400, 746
D7JUL2000, 2400, 7.53
DBIIL2000, 2400, 7.49
QoJUL2000, 2400, 7.49
10JULZ000, 2400, 7,52
11JULZ000, 2400; 7.52
12JULz000, 2400; .51
18JULZ000, 2400; ¥.01
14JULZ000, 2400; 748
16JUL2000, 2400, 7.48
1GIUL2000, 2400,  747¥
17JUL2000, 2400, 737
18JUL2000, 2400, 7.3
TRJUL2000, 2400, 727
2002600, 2400, 7.26
21JUL2300, 2400,  7.57

P, 04



NOW-07-00 TUE 12:3¢ AN

22JUL2000, 2400;
23JUL2000, 2400;
24J11.2000, 2400;
25JULZ000, 2400;
26JUL2000, 2400:
27UL2000, 2400:
28JUL2000, 2400;
29JUL2000, 2400;
30JU1.2000, 2400:
31JUL2000, 2400;

MAUG2C00, 2400,

END FILE

C.0.E. HEH BRRHCH

T.35
¥.38
7.34
T3
7.29
1.25
7.22
7.24q
¥.20
7T
718

Féd N0, 9042321772

P



Appendix C-4 — Pavement Design Calculations



Tamiami Trail Alternatives Study Sheet;
Pavement Design Notes Date: 11/30/00

Steps in Determining Pavement Thickness:

1. Traffiec- EBAL Calculation
. Mr of the Subgrade

Determine Other design variables

ol (%] 3%

. Complete pavement thickness design.

NOTE: Bll references in the pavement design process are from the

S

lorida DOT Flexible Pavement Design Manual, January 2000.



Tamiami Trail Alternatives Study Sheet:
Pavement Design Motes Date: 11/30/00

Step 1- Traffic

1. Traffic-ESAL Calculation
2. Florida DOT ESARL Equations from Florida DCT Pavement Design

Manual
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TAMIAMI TRAIL
MODIFIED WATER DELIVERIES TO EVERGLADES NATIONAL PARK

PERTINENT DATA

US 41/TAMIAMI TRAIL

West Project Limit S-333
Sta. 580+46 on
Levee 29
East Project Limit S-334
Sta. 15426 on
Levee 29
Florida Dept. of Transportation State Route No. S.R. 90
Florida Dept. of Transportation Section No. 870003
Florida Dept. of Transportation Functional Classification -—---—--- -~ Rural Arterial
Roadway Design Speed - 60 mph
Roadway Posted Speed Limit 55 mph
Number of Existing Travel Lanes 2
Number of Future Travel Lanes 2
Existing Average Daily Traffic (1999) 5,200 vehicles Fi’q,,mgur/
Projected Average Daily Traffic (2022) 9,200 ESAL
Percent Heavy Trucks 11.47% AL G
Peak Hour to Daily Traffic Ratio 9.29% DATA
Directional Distribution Facor 52.66%

Corridor Length 56,520 feet/
10.7 miles
Datum NGVD 29
Design Stage Upstream of L-29 Borrow Canal 10.5 feet
Design Stage at L-29 Borrow Canal 9.0 feet
Design State Downstream of US 41/Tamiami Trail 9.0 feet

Contract Price
Alt. 1: Existing Alignment and Profile with Four New Bridges - $ 13,471,981
Alt. 2: Existing Alignment with Raised Profile and

Four New Bridges: Without Water Quality Treatment ------ $ 23,387,038
With Water Quality Treatment ----------- $ 39,093,978

Alt. 3: New North Alignment with Raised Profile and
Four New Bridges: Without Water Quality Treatment ----——- $ 55,119,470
With Water Quality Treatment ----------- $ 56,205,968

Alt. 4: New South Alignment with Raised Profile and
Four New Bridges: Without Water Quality Treatment ----—- $ 29,943,240
With Water Quality Treatment ----------- $ 31,536,767

Alt. 5: New Alignment on Structure $ 119,356,002



Jansen, Mark C.

From: Schnettler, Jack S.

Sent: Tuesday, May 16, 2000 11:58 AM
To: Anderson, John R.; Jansen, Mark C.
Cc: Yerkes, Eugene H.

Tamiami Trail has about 5,200 daily vehicles on it, with a 9.2% peak hour percentage and _1]_%_1%% according to an
FDOT count just west of Krome Ave. This means the peak hour has about 460 vehicles in the peak hour, about 250 in the
peak direction, or 1 about every 4 minutes each way on the average. Beyond that, we would need to talk to FDOT on
closure procedures, or make assumptions. Maybe do the estimate worst case and "average” and include worst case in
the table. I'm awaiting feedback from Gene Yerkes.

Printed by: Jansen, Mark C. 1
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Tarniami Trail Altermnatives Study
Traffic data for design- used to construct Design Traffic and ESALS Chart
Based on Flarida DOT Pavement design information,

Df

T24

LF
E18
Grawth

Year
2004
2005
2006
2007
2008
2009
2010
2011
2z
2013
2014
2015
2016
2m7
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
20m
2032
2033
2034
2035
20386
2037
2038
2029
2040
2041
2042
2043
2044
2045
2045
2047
2048
2049
2050
2051
2052
2053
2054

tttraffic. xls

0.3
11.5%
1.0
0,96
2.2%

AADT
6,400
5,541
6,685
6,832
6,082
7,136
7,292
453
7817
7. 7ES
7,556
8,131
8,310
84493
BETS
8870
8066
0,266
0,460
9677
9 880
10,108
10,330
10,657
10,790
11,027
11,269
11,817
11,771
12,030
12,294
12,565
12,641
13,124
13,413
13,708
14,009
14,317
14 632
14 954
15,283
15,619
15,963
16,314
16673
17,040
17,4148
17,798
18,190
18,580
18,990

ESAL
128,547
131,784
134,683
137,646
140,675
143,769
146,932
150,165
153,468
156,845
160,295
163,822
167 426
171,109
174,874
178,721
182,653
186,671
180,778
194,975
169,264
203 648
208,129
212,707
217,367
222 169
227,057
232,052
237,156
242,375
247 707
253,157
258,726
264 418
270,235
276,181
282257
288,455
294,813
301,298
307,927
314,701
a21,625
228,70
335,932
343 322
350,876
358,555
366 484
a74,547
g2 VeV

1999 AADT 5200

ACCUNM ESAL
128,947
260,731
395415
533,061
G773, 735
817,505
G64, 437

1,114,602
1,268,070
1,424,915
1,585,210
1,749,032
1,816,458
2,087 567
2,282 441
2441 162
2,623,815
2 810,486
3,001,264
3,196,230
3,305,503 20 Years
3,599,152
3,807 280
4,019,967
4237374
4,458 544
4, 686,601
4,518,653
5,155,811
5,398,186
5,645,893 30 Years
5,890,050
6,157,776
5,422,195
5,692 430
5,963 611
7,250,867
7,539,334
7,834,146
8,135,445
8,443 372
8,758,073
9,079,695
9,408,388
9,744 330
10,087 653
10,438,528
10,797,123
11,163,607
11,538,154
11,820,940 50 Years

SUMMmary.

20- Years 3,395,503
30-Years 5,645,893
S0-Years 11,920,840

11430000
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Florida Department of Transportation
Annual Vehicle Clasaification Report

Count Year 1937

County: B7 - DADE
Site Co Sec Sub MilePost Description
ooo3 B7110000 25.660 SRS0/U541/TAMIAMI TRL, 200'W OF ER597 /EROMEAV, DADE
Func. Class: 02 - Rural Principal Arterial -- Other
Survey Type: Portable Duration: 1 Days Annual Average Daily
Volume %
01l MOTORCYCLES 55 1.24
02 CARS 3033 6B.93] i7.00 2
[Class 03 PICK-UFS AND VANS T43 1l6.88
Class 04 BUSES 4 0.0
Class 05 2=-AXLE, SINGLE UNIT TRUCEKS T4 1.68
Class 06 2-AXLE, SINGLE UNIT TRUCKS 164 1,73 )‘?wzﬂf
Class 07 4-AXLE, SINGLE UNIT TRUCKS 58 1.31
lags 08 2-AXL TRCTE W/ 1 OR 2-AXL TRLR 108 2.45//
Clags 09 3-AXLE TRACTOR W/ 2-AXLE TRLR 135 3.0
Class 10 3I-AXLE TRACTOR W/ 3-AXLE TRLR [ 0.13
Class 11 5-AXLE MULTI-TRLE 11 0.24) R LEOE
Class 12 &-RAXLE MULTI-TELE 1 0.02
Class 13 ANY 7 OR MORE AXLE 10 0.22
ass 14 NOT USED 0 0.00
Class 1% QOTHER 0 0.00
4400 100.00

Summary Daily Statistics

Daily Design Hour
24T&E = 12.94% DHT = 65.47%
24T = 12.85%
24H = 11.18% DH3 = 5.59%
24M = 1.76% DH2 = 0.88%

Classes: 01-03 Passenger Vehicles, 04-13 Truck & Buses,

11:03:21

05-13 Trucks, 04-05 Medium Trucks,
Page 1717

06-13 Heavy Trucksl7-Mar-1%58
6 87 FLAT TRUCK.TXT
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TABLE 3.1

DEEIGN FPERIODS

The Following Design Periods Will Be Used For
Flexible Pavement Designs.

New Construction or Reconstruction 20 Years

pavement Overlay Without Milling 8 to 20 Years

Pavement Overlay With Milling

Limited Access 12 to 20 Years*

Non-Limited Access 14 to 20 Yearsx*
pavement Overlay of Rigid Pavement 8 to 12 Years
Notes

*

shorter design periods can be used if there are
constraints such as curb and gutter or scheduled
future capacity projects that justify limiting
overlay thickness. These reasons should be
documented in the pavement design package.

Page 3.7.0



D.2 BASIC EQUATION

The ESAL, reguired for pavement design purposes can be
computed using the following egquation:

¥ =X
ESAL, = El (AADT x T., X Dy X Ly X E; X 365)

where:
ESAL, = Number of accumulated 18-kip(80~kilonewton
) Equivalent Single Axle Loads in the design lane
for the design pericod. 5

y = The year that the calculation is made for.
When y=1, all the variables apply to year 1. Most
of the variables are constant except AADT which
may change from year to year. Others may change
when changes in the system occur. Such changes
include parallel roads, shopping centers, truck

terminals, etc.
x = The Design Year.
AADT = Average Annual Daily Traffic.

T,, = Percent Heavy Trucks during a 24 hour
period. Trucks with 6 tires or more are

considered in the calculations.

D = Directional Distribution Factor. Use 1.0 if
one way traffic is counted or 0.5 for two way
traffic. This value is not to be confused with
the Directional Factor use for planning capacity

computations.

L = Lane Factor converts directional trucks to
—— the-design-lane trucks. Lane factors can be

adjusted to account for unigue features known to
the designer such as roadways with designated
truck lanes. L, values can be determined from

Table D.2.

E,; = Equivalency factor which is the damage
caused by one average heavy truck measured in
80-kilonewtons Equivalent Single Axle Loads.
These factors will be periodically updated
based on Weigh-In-Motion (WIM) data. Ey(Ee
values can be determined from Table D.3.

Page D.5.0



TABLE D.3

EQUIVALENCY FACTORS E,, (E,) FOR DIFFERENT TYPES OF ’
FACILITIES
Flexible Rigid
Pavement Pavement
Freeways
Rural 1.05 1.60
Urban 0.90 3. 27
ar'l:;}:gj ls and Collectors
ﬁm 1.35
Urban 0.8%9 l.22

USE Foe Tamiang TRAIL = £ , ~t  wm CPeead SHEET

Page D.7.0



TABLE D.2

LANE FACTORE (I,) FOR DIFFERENT TYPES OF FACILITIES

- ws"J“‘J.Mf Number of Lanes In One Directiom

f&ywnvﬂf ’39 ngﬁgfrtf

Total Two Lanes Three nes

— ABDT L Ly

{00+ 0,920 4 000 0.94 0.827
000 0.88 0.76
Use lio 12 000 0.85 0.72
for_(onseruedica 16 000 0.82 0.70
20 000 0.81 0.68
30 000 0.77 0.65
40 000 0.75 0.63
S0 000 0.73 0.61
60 000 0.72 0.59
.70 000 0.70 0.58
80 000 0.69 0.57
100 000 0.67 0.55
120 000 0.66 0.53

140 000 - 0.52 .

160 000 - 0.51

200 000 - 0.49

The egquation that best defines this Lane Factor (Lr)
information is:

L = (1.567 - 0.0826 x Ln(One Way AADT)
- 0.12368 X LV) i '

where:

Ly = pProportion of all one directional trucks in
the design lane.

LV = 0 if the number of lanes in one direction is
5. IV =1 if the number of lanes in one

direction is 3 ©or more.
=2 o A

Ln = Natural Logarithm.

gource - National Cooperative Highway Research Program
Report 277, Portland Cement Concrete Pavement
gvaluation System (COPES), Transportation Research
Board, September 1986

Page D.6.0



Tamiami Trail Alternatives Study Sheet;
Pavement Design Notes Date: 11/30/00

Design Traffic Notes:
The Corps of Enginesers provided the following Florida DCT
Memorandum to PBSaJ, Dated May 5, 1%%% with “TraZfic

Frojecticn” as ths subject.

Use of the 4.6% growth rate over 50 years causes a high AADT
at the end of the 50-year period as shown in the following
chart entitled “Tamiami Trail Traffic Growth.” The AADT shown
in 2054 exceeds that which can be accommodated by a Z-lane
roadway. The 2.2% growth rate was agreed upon by J.
Schnettler and the design team at the August 17, 2000 Design

Session in Fort Lauderdale.
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Florida Department of Transpartatmn

OFFICE OF PLANNING - DISTRICT ETX
602 SOUTH MIAMI AYENUE, MIAMI, FLORIDA 23130 THOMAS F. BARRY, JI.
FHONE: (308} 3T7£910 (S0} 4215510 SECRETARY
FAX: (M5 Xr7-5684 (50 452-3084

JED LUSH
GOVERNOR

MEMORANDUM

DATE: May 5, 1999
TO: Jorge Frases, Project Manager
FROM: REolando Jimépez, Senior Systems Statistics Project Manager .PJ—
COFIES TO: ~ Albert Dominguez, Bob Perez, Mike Ciscar, file
SUBJECT:  Traffic Projection:

State Job No.: §7110-XXXX

. FM No.: N/A
Budget Item No.: N/A
FAP No.: N/A

State Road No.: SR BﬂfUS-ZTITznum Trail
From: 11 miles W of SR 997/Krome Ave
To: SE 997/Krome Ave

County: Miami-Dade

Type of Construction: Reconstruction

. In compliance with your request, attached is a computer printout showing
the estimated projected AADT's and equivalemt axle loading from the year
of completion, 2002 to the year 2022. The Level of Services Standard for this

- facility according to LOS Rule 14-94 is “D”. This section of road is operating
at a Level of Service “C™ or bermer.

The data provided assumes 2 lanes undivided, flexible pavement, and the-
' following factors: K(30 hrs)= §.29%, D=52.66%, and T~ 11.47%.

These projections are based upon an esti 4.66% ghowth rate determined
from historical traffic count data. .
- If you have any questions, please advise,

i Rl/g
" Attachments

www . dot.state.flus @ necveren raren

.....
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IG ROWTH RATE FORMULA:

No .005 P.03

1

| wummnmmunamms_m 1

' DISTRICTWIDE DESIGN TRAFFIC FOR PDS.E and DESIGN ANALYSIS INFO / FACTORS

SECTION NO.: 87120000

SEGMENT NO.: 1

i ITEM NO.:

I PROJECT DESCRIPTION: SR BO/SW 8 Street/Tamiami Tmil

|

I

e T

ILOCATION 1 DESCRIPTION: LOCATION NO: 1

e

From Krome Av. to 11 mi W, of Krome Av.

A: Straight-Line

B : Entor Growth Rates Choose AB or G here; C
| C: Enter all AADT's et
: A" or*C", coninus te newt seelsn, EBstween Existing & Cpening - 4]
: [1™B", snimr rams 83 deokmnke (150,01 Betwean Opening & Mid-Dagign - 0

Between Mid-Design & Design- __ D

IDESIGN INFORMATION:

AADT Daily Directional Spit
EXISTING YEAR: 1980 5200 {decimal format, 1%=0.01): 0.5
OPENING YEAR: 2002 ™ 6000 - . T (decimal format, 1%=0.01): _0.115
MID-DESIGN YEAR: 2012~ “7600 ~ - Lanes in Ona Directon: 1

DESIGN YEAR: 2022 ° 8200
NOTE: AADT valuas heve hean ruund-d to noarast hundred.

1895 EQUIVALENCY FACTORS (1):
“(zolootod with an X) FLEXIDLE PAVEMENT "RIGID PAVEMENT

RURAL FREEWAY: 1.050

LRBAN FREEWAY: 0.900
RURAL HIGHWAY: - 0.980 X_

URBAN HIGHWAY:
OTHER (enter factor & X):

1] Eguevelency Facwors are basod en Lipdaiad Peveman) Damage Frolere Mamomandum, deled Delebor 1, 1008,
Lane Facton: devalopad by Copas kouaeon

-

| | have tollowed the *Ceslgn Traflle (TaMie Fores wivalen! Single Axie Loading) Procedurs®,

adopied by tha Flords Department of Traseg, } R
Prepared b?: . . B, Aleman & Assod. Inc, ‘H‘? ¥5 E./é‘f'/??
_ ignaur Firm P.E. No. Date
1 havo roviewsd the methodology used o dorlve 1h;a Dieslgn Tratlc and 18 idp ESAL. | e resls,

Roviewsd by: (FDOT)

Sighamrm

ESAL-H1.WK4 | ot ':" w7 0s/oafeg




IT EHUIPDHHENTF’-‘IL OFF TEL:1-305-499-230% Rug 15 00 15‘32 No.005 P.O4

18 kip EQUIVALENT SINGLE AXLE LOAD ANALYSIS - LDCATIDN 1
DISTRICTWIDE DESIGN TRAFFIC FOR PD&E and DESIGN ANALYSIS INFO/ FACTORS

YEARS 1989 TO 2022
SECT. NO. 87120000 SEG. NO. 1 ITEM NO.:
FLEXIBLE PAVEMENT RURAL HIGHWAY 0.860
L SN = 5/THICK From Krome Av. 4o 11 mi W. of Krome Av. C___|
ESAL ACCUM
YEAR AADT (1000) (1000) D T LF EF
1599 5200 105 0 0.5 0.115 1.000 0,960
2000 5500 111 i] 0.5 0.115 1.000 0.9860
2001 . 5700 116 ) 0.5 0.115 1.000 0.860
2002 - 6000 121 121 0.5 0.115 1.000 0.960
2003 E200 124 245 0.5 0.115 1.000 0.880
2004 6300 127 a7z 0.5 D.115 1.000 0.960
2005 ._B500 131 503 0.5 0.195 1.000 0.960
i 2008 - 6600 134 637 05 0.115 1.000 0.960
2007 _ BBD0 137 774 95  0.115 1.000  0.860
2008 7000 140 914 0.5 0.115 1.000 0.960
2000 ~ 7100 144 1057 0.5 0.115 1.000 0.6
2010 7300 147 1204 0.5 0.115 1.000 0.880
— 2011 7400 150 1358 0.5 0.115 1.000 0.960
2012 ~ 7600 153 1507 0.5 0,115 1.000 0.960
2013 7800 158 1662 0.5 0.115 1.000 . 0.880
2014 . 7500 1860 1823 0.5 0.115 1.000 0.980
2075 B100 163 1986 0.5 0.115 1.000 0.960
2016 8200 166 2152 0.5 0115 1.000 0.560
2017 8400 169 2321 0.5 0.115 1.000 0.860
2018 8600 172 2494 0.5 0.115 1.000 0.860
2019 BY0O0 178 2668 0.5 0.115 1.000 0.B60
2020 8300 178 SE4E 0.5 0.115 1.000 0.9650
2021 3000 182 3036~ 0.5 0.115 1.000 0.960
2022 9200 185 73216 ) 0.5 0.115 1.000 0.860

3 1 P itms - Manler  PE6i3 (el A ok

L — __
[Opening 1o Mig-Design Year AT ﬁumuinimn {To00): ' 1388 |
Opening 1o Design Year ESAL A..c:umulatran (1000): 3095

| have lollowed the “Deslgn Tmh‘n:.' and 18 kip Equivalent Singla Axde Loading) Procedur®, I

adopted by the Florida Depanm

Preparad by, 7 J,:_,_. F.B. Alaman & Assoc, Inc,_ ‘FJ’#’P‘:? 57’.4{&4
Sip Frm WE. " Daw _’_!
il have reviewed the methodology ueed to danive the Dosign TraHic and 18 kip E It
Reviewad by: (FDOT) gﬁ' / 991
Signamre {J Data i_nf

ESAL-HI.WKG | | = 05/04/39
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Tamiami Trail Alternatives Study Sheet:
Pavement Design Motes Date: 11/30/00

Step 2- Subgrade Properties

1. Case 1 Subgrade Mr

2. Case 2 Subgrade Mr



Tamiami Trail Alternatives Study Sheet:
Pavement Design Notes Date: 11/30/00

Subgrade Properties

Case 1
For this case, the existing pavement remains in place. It was
used for the fcllowing coptions:

s Existing Facility Improved

s Alternative 2 Without Water Quality Treatment

For this option, all designs are assumed to include the following
cross section:
5 ACZ (Includes 8" BRC with 1% milling)

127 L2E 40 Granular Base

TWD Testing was completed to determine poth a design M;. value and
a design SN.., value. The testing was completed by ERES
Consultants (see the report in the Appendix). Also, see the
additicnal data entitled “Modified FWD Data” which is included in

this section for more informaticon.

Aszumptions from FWD data:

s The average M, wvalue is 6,177 psi and was rounded down to
6,000 psi.

¢ The 90" percentile (value such that 90% of the values are
greater) M, wvalue was 4,883 psi, which was rounded up to
5,000 psi.

s The Mean + 2 Standard deviations (Reference Florida DOT
Flexible Pavement Design Guide Sec. 6.32.1) M., value was
15,46% psi which was rounded to 15,000 psi.

s The 90" percentile backecalculated SNeer was 3.5.

» The 3MN,, taking the mean minus 1 standard deviation was

Jib,

It is noted that from the FWD data and the Boring/Gecotechnical

information summarized in Plate Gl-1, there is no obvious



Tamiarni Trail Alternatives Study Sheet:
Pavement Design Notes Date: 11/30/00

significant influence on the M. ZIrom the peat level, bedrock

level or water table level.

SUMMARY : M, = 5,000 FSI

SMee: = 3.5

-



Tamiami Trail Alternatives Study Sheet
Pavement Design Notes Date: 11/30/00

Case 2

This option assumes complete muck removal down to the limestone

bedrock. It was used for the fellowing options:

Alternative 2 With Water Quality Treatment and cther
opticns reguiring new embankment
Alternative 3 - Both Options

Alternative 4 - Both Options

Assumptions:

-

Muck removal is completed on a 1:2 Control line per Florida
00T Standard Index #3500,

select fill to replace the muck is AL-A3 material. Assume
LBR of Al1-A3 material is 12,000 psi.

12 LBR-40 Subgrade stabilization was used in the new
construction. This results in & structural ceoefficient of

0.08.

SUMMARY : M, = 12,000 PSI
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Step 3- Determine Other Variables

(]

Cther Variables

2. Cther Notes

b

Design Zlevations



Tamiami Trail Alternatives Study Sheet:
Paverment Design MNotes Date: 11/30/00

Other Variables

Secticn 5 of the Florida DOT pavement design manual was used to
determine the additicnal design wariables. They include the
following:
» 3Standard Dewviation 0.45
» Relizbility = 90% - This is based on the Fleorida DOT
pavement desicn provided in the example, as well as the
fact that it is the high end of the New Rural Arterial

Section.

Other Notes:

# EBazse extensions of the mainline intoe the shoulder and
outside the shoulder are 4 inches, and based on Fleorida DOT
pavement design guide F. Z.1l.

s Muck Remowval Limits, and the 1:2 [rise:run) are based on
Florida DOT FRoadway and Traffic Design Standard Index $£500

{January Z000).

Elevation Data:

This data represents the statistics derived from the PBS&J
topographic survey conducted for this project. The data is from
the 500’ centerline shots and the approximate 1 mile levee shots.
for the centerline data, the first few hundred feet {(beginning of
job to approx. station 745+00) was eliminated because it was
coming down from the higher elevaticn of 16.0. All measurements
are 1n feet.

Roadway TL Top of Levee

Average (f£1) 10.95 171

Maximum (L£7) 11.82 21,08

Minimum (f%) 10.0& 151



Sheet:

Tamiami Trail Alternatives Study
Date: 11/30/00

FPavement Design Motes

Step 4- Pavement Thickness Calculations

1. Case 1 (Overlay) Calculation
2. Case 2 [(New Construction) Calculation

3. Shoulder Pavemen:t Thickness Calculation
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Case 1 (Overlay) Thickness Design

The design variables are repeated hers:
e 390% Reliability

e The 90'" percentile M, was 5,000 psi {rounded;

[

e The 90'" percentile SN.: = 3.

B0-Year Design Calculations:

» G5(0-Year Traffic= 11.7 Million ESALS

® SNpwqa = 5.75 for My 5,000 psi, Design High Water =7.5 ft.

® SMpeqa = 6.17 for My 4,000 psi, Design High Water =2.3 ft.

50-Year Design, 5,000 psi {(DEW = 7.5 FT)

Existing: S5N.:; From FWD Testing 3.50
Mew: & AC % 0.44 = 2.64
6.14 > 5.75 (Reg’d) OK

This is the design before the water level Increase. MNote that
the WD measurements are also measuring the effect of the softer

peat layer below, which is already saturated.

To account for the increase in water level and resultant
softening of the subgrade material, the M, was dropped to 4,000
psi and the design checked. This is also the lowest valus on the
Florida DOT design charts. The results of that are presented

below for comparisocn.

L0-Year Design, 4,000 psi (DHW = 2.3 FT]

Existing: SMere From FWD Testing 3.50
Mew: 67 AC ® 0.44 = 2. 64

B.14 < &.17 [Reg’'d) OK

The difference is 0.15 inches AC, which is negligible.
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From this analysis, the &” overlay is sufficient to handle an
additional rise in the design high water level. Additicnally, a
50-year design i1s conservative in that there will ke an overlay
every 7 years, which provides the opportunity to increase the

thickness gradually cver the years if needed.

7or the 7 year overlays, the asphalt that has lpst some of its
load carrying ability (0.15 structural coefficient) will be
removed and new asphalt (0.44 structural coefficient) can be
added in a manner to either maintain existing grade or to

increase the overall pavement structure.
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20-¥ear Design Calculaticns:

To check against the Florida DOT recommended design pericd, a 20-
vear design was examined. The fellowing variables change for
these calculaticns:

* Z0-Year Traffic= 3.3 Million ESALS

# SNpga= 4.82 for M, = 5,000 psi, Design High Water =

5
® SN.ege= 5.21 for M; = 4,000 psi, Design High Water =2.3 It.

20-Year Design, 5,000 psi

Existing: SWest prom FWD Testing 3.50
New: 3" AD x 0.44 = 1.32
4,82 = £.83 (Reg’d] OK

Z0-Year Design, 4,000 psi

Existing: SMaps rrom FWD Testing 3.50
MNew: 47 AC % 0.44 = 1.76
5.26 » 5.21 (Reg'd) OK

Because the Corps. of Engineers has requested a 50 year analysis,

67 1s used IZor the concept development.



Tamiami Trail Alternatives Study Sheet:

Pavement Design Notes Date: 11/30/00
Design Calculations using Floridae DOT Reduced Laver Coefficients

and Florida DOT Recommended Mr

To check the SN.¢ design procedure, an evaluation of the existing
pavement using the Florida CDOT reduced layer coefficients was
used (ref: Florids DOT Flexible Pavement Design Manual, Sec.
Godadli

* The pavement is in "“Poor” condition based on the Florida
DOT Ceonditieon survey data (Cracking rating 7 or less).

This section of Tamiami Trail is rated 6.

= Mean + 2 Standard deviations (Reference Florida DOT
Flexible Pavement Design Guide Sec. 6.3.1) M. walue of
15,000 psi was used.

* To account for the raised water level, the layer
coefficient for the granular embankment directly below the
asphalt was modeled as a weak L3R 30 subgrade. This is
conservative because sozked CBREs of 35 or greater were
repaorted in the gectechnical testing. The LBR is 25/0.8 =
44. The structural coefficient of this material was reduced
to 0.06 from 0.08, & Z5% recduction. This is similar in
magnitude to the 20% reduction of the M.,.

* 50-Year Traffic= 11.7 Million ESALS; SNigeq = 3.97

¢ Z0-Year Traffic= 3.3 Million ESALS; SNeeqq= 3.24

50-Year Design, 15,000 psi

Existing: Y AC x 0.15= B.75
127 LBR 30 = 0.08 = 0.7z
Mew: " BAC x 0.44 = 2.64

4.11 > 3.%7 (Reg’d) OK
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20-Year Design, 15,000 psi

Existing: 5" AC = 0.15= 0.75
12" LBR 30 = 0.06 = 0,72
Bew: g% AZ x 0.449 = 2.64

4,11 » 3.24 (Reg'd) OK

This shows that the a 4"roverlay 1s adeguate for the
regquirements, and the & overlay is more than sufficient for the

50 wear design using the Florida DOT guidelines,

& check on the areas of overbuild {to get the entire roadway to
11.0 pefore the cverlay begins) was alsc conducted. It shows
that with the owverbuild, there is more than sufficient asphalt to
support the traffic. The overbuild will consist of up to 12* of
asphalt (minimum elevaticn 10.068). The extreme case is shown

below:

S0-Year Design, 15,000 psi WITH CVERBUILD

Cverbuild: 12 2 0.2 = 2.40

Existing: 5" AC x D.15= 0.5

12" LEE 40 % 0.06 = .72

Mew: &" AC = 0.44 = 2.64
6.51 > 2.97 (Reg’d) OK



Tamiami Trail Alternatives Study Sheet:
Pavement Design Motes Date: 11/30/00

Case ? (New Construction) Thickness Design

The design wvariables are repeated here:
. 8% Reliability (increased for new construction]

» M, of the Al-A3 material is 12,000 psi
S0-Year Design Calculaticons:
« S0-Year Tratffic= 11.7 Million ESALS

o  Shloqq = 4.56 for M. = 5,000 nsi
q -

Eh-Year Design, 5,000 psi

New: %" Friction course 0.0
4 BC Structural x 0.44 = 1.76
10 Limercck Base x 0.18 = 1.80

for Cpticnal Base Group 2
12" LER 40 Stak. Zase x 0.08 = .96

4,52 = 4.56 (Req’d} OK

Note that periodic resurfacings can address any lssues that

develop in the 50 year design period.
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Shoulder Thickness Design

The shoulder shall consist of 4" of asphalt surface and 87
limerock base. This exceeds the amount required in Chapter 8 of
the Fleorida DOT design gquide, however the censtruction traffic
warrants the thicker surface and base. Since traffic will be
shifted ento the shoulders during the construction, as well as

future construction and maintenance.



TABLE 5.1

RELATIONSHIP BETWEEN RESILIENT MODULUS (M;) AND
LIMEROCK BEARING RATIO (LBR) SAMPLE VALUES

The following are some Limerock Bearing Ratio (LBR)
input values that were input into these egquations to
obtain Resilient Modulus (M) values.

Limerock Bearing Resilient Modulus
—Ratio (LER} EEIL MPa
10 4500 30

iz 5000 35

14 5500 39

1& 6000 ' 42

18 7000 ' 47

20 7500 51

22 8000 54

24 8500 58

26 2000 &1

—_— 28 8500 65
30 10000 68

32 10500 72

34 11000 75

36 11500 78

38 12000 81

<4u 12000 ED

Page 5.5.0




TABLE 5.2

RELIABILITY (%R) FOR DIFFERENT ROADWAY FACILITIES

111 habili .
Limited Access ) g0 - (95) 95 — 99
Urban Arterials 80 - 90 e e
e T
Rural Arterials 75 —fgﬂ} 90 = 95 [ 1émibey
ol Tt
collectors 75 = 85 8= Bh
HNeotes

The type of roadway is determined by the Office Of
Planning and can be obtained from the Roadway

characteristics Inventory (RCI).

The designer has some flexibility in selecting
values that best fits the project when choosing
the Reliability (%R).

considerations for selecting a reliability level
include projected traffic volumes and the
consequences involved with early rehabilitation,
if actual traffic loadings are greater than
anticipated. A detailed discussion of reliability

concepts can be found in the AASHTO Guide For
Design Of Pavement Structures, .

For traffic volume ranges, refer to Chapter 2,
Design Geometrics and Criteria, of the Plans

Preparation Manual - Topic No. 625-000-005.

Page 5.6.0



TAELE 5.6

GENERAL USE OPTIONAL EASE GROUPS AND STRUCTURAL HNUMEERS
(STANDARD INDEX 514) (inches)

BASE THICKNESS AND OPTION CODES
Hase Options
5 | 3 E
£ 8 p &%
-‘: 8 ‘g_ e |5 B ?3
< [ & 2 u " ~ =
IR R LN NN
E=1 i ) -
£ |<€) ¥ (88 € 838 = [a§] S
5 S T | fe c| & Ng o
= [ =X =
g § £ 58] 38 |83 88| 5|13 3
s u Srrueturod Number ( Per. in. )
& E (Tl | cgs | (67 (g |15 [1.307 L30LIS) INA)
£
65-75 | Tor| v | gm | 27| 4" 44" | 4" 50
F8

eo-50 |702| 5 | 5% | s | 5| 52" | 4"
at SF-I'U 55_: EE’H ‘;-n
i

Fa

.85-1.05 | 703| 53" | 54
ros-iis |704| &7 | € | 6| 67| 72" | 4

7o | 7o | 77| 37| 42"
a" g | g | 9*| 5"

LE5-p3s | Fas| 7

1I5-4.80 | TO& g
r50-1.65 | 7or | 84" | 84" | 84" | 84" | w0* | 58"
165175 | 708 | 94" | 94" | 94" | 94" | u | 53"
o | i27] 6| 4
g | 370| 47| 44"

Lrs-185 | roa | | v | O
Leg-200| o A F A

M= |J| w|e|~|on
il | Wt |~ | Bare Group

zos-zus| | s2n | s2n | r2* | s2n | 14"® 77 | 5"
12 |2.20-2.30| 7z | i24%| 124"| 124"| 122" 74"| 54"
13 | 2.35-2.45| 713 |13479| 13472 |13572134"° g" | 6"
14 | z.as-z.55| 764 | 16 147@| 4@ | 14*° 63" | 62"
15 | 2.60-2.70| 73 | o | 7

f

% For gronuior .mbbasrTrm—mns:r&crmn—uf-bjm—frm—amm—ﬁpr—ﬁ—ﬂqs—wi'*#

poid for under the contract unit price for Opfional Goze. Gronulor subboses include
Limerock, Cemented Coguing, Shell Roct, Bank Run Shell and Groded Apgrepole Bose cf
LER [0, The base thickness shown is Type B-12.5. AN sutbose thicknesses are 4",

§ To be used for widening onfy, three feet or less.

& Bosed on minimum procticol fhicknesses.

O Resiricred fe non-Irmited occess shoulder Lose congtruction,
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TABLE 6.1

REDUCED STRUCTURAL COEFFICIENTE OF ASPEALT MATERIALS
PER UNIT THICKNESS

Recommended Criteria

Good — No Cracking, minor rutting/distortion

Fair - Crack Rated 8 or higher, minor rutting and / or
distortion

poor - Cracking or Rutting rated 7 or less

pavement Condition should be based on the surface
appearance of the pavement (cracking, patching,
rutting, etc.) and may be supplemented by additional

testing.

original Pavement Condition
Layer Desigm Good Eair Poor
FC-2 or FC-5 o
FCc-1 or FC-4 0.20 0.17 0.15 _ 0.312
FC-3 0.22 0.20 0.17 0.15
FC=6 0.44 0.34 0.25 0.15

(:iEFE;;; S or SP 0.44 0.34 0.25 °‘¥£::)

T%W&M1f7[

TRA L
EXITING

AsPeaL1

Type I 0.37 0.30 0.23 0.15
Type II 0.20 0.17 0.15 0.12
Type III 0.30 0.25 0.20 0.15
Binder : 0.30 0.25 0.20 0.15
~ apc-1____________ ©0.20 ©0.17 ~ 0.14  o0.10
ABC-2 . 0.25 0.20 0.16 0.12
ABC-3 0.30 0.25 0.20 0.15
Type B-12.5 0.30 0.25 0.20 0.15
SAHM 0.15 0.13 Q.13 0.08
SBRM 0.15 0.13 0.11 0.08
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TAELE A.4A

REQUIRED STRUCTURAL NUMBEE (SHgz)
CS0RRELIABILITY (%R)
RESTLTIENT MODULUS (M;) RANGE 4000 PSI TO 18000 PSI
FESILIENT MODULUS (My) , (PSI x 1000)
10 11 12 13 14 15 1& 17 18

ESALy 4 5 6 7 B b
100 000 3.02 2.77 2.59 2.44 2.31 2.21 2.12 2.04 1.97 1.91 1.86 1.81 1.76 1.72 1.68
150 000 3.23 2.97 2.77 2.61 2.47 2.36 2.27 2.19 2.11 2.05 1.99 1.54 1.89 1.84 1.80
200 000 3.39 3.11 2.50 2.73 2.60 2.48 2.38 2.30 2.22 2.15 2.09 2.03 1.598 1.94 1.89
250 000 3.52 3.23 3.01 2.84 2.69 2.57 2.47 2.38 2.30 2.23 2.17 2.11 2.06 2.01 1.97
300 000 3.62 3.33 3.10 2.92 2.76 2.65 2.55 2.46 2.37 2.30 2.24 2.18 2.12 2.07 2.03
350 000 3.71 3.41 3.18 3.00 2.85 2.72 2.61 2.52 2.44 2.36 2.30 2.23 2.18 2.13 2.08
400 000 3.79 3.49 3.25 3.07 2.91 2.78 2.67 2.58 2.49 2.42 2.35 2.29 2.23 2.18 2.13
450 000 3.87 3.56 3.32 3.13 2.97 2.84 2.73 2.63 2.54 2.46 2.39 2.33 2.27 2.22 2.17
500 000 3.93 3.62 3.38 3.18 3.02 2.89 2.77 2.67 2.59 2.51 2.44 2.37 2.31 2.26 2.21
00 000 4.05 3.73 3.48 3.28 3.12 2.98 2.86 2.76 2.67 2.58 2.51 2.45 2.39 2.33 2.28
700 000 4.14 3.82 3.57 3.36 3.20 3.05 2.93 2.83 2.73 2.65 2.58 2.51 2.45 2.39 2.34
800 000 4.23 3.90 3.64 3,44 3.27 3.12 3.00 2.89 2.80 2.71 2.63 2.57 2.50 2.44 2.39
gpg 000 4.31 3.57 3.71 3.51 3,33 3.18 3.06 2.95 2.85 2.76 2.69 2.62 2.55 2.49% 2.44
1 000 000 4.38 4.04 3.78 3.57 3.39 3.24 3.11 3.00 2.90 2.81 2.73 2.66 2.60 2.54 2.48
1 500 000 4.65 4.30/4.03 3.81 3.62 3.46 3,33 3.21 3.10 3.01 2.92 2.85 2.78 2.71 2.65
5 000 000 4.85 4.50 4.21 3,99 3.79 3.63 3.49 3.36 3.25 3.16 3.07 2.59 2.51 2.85 2.78
2 500 000 _5.01 4.65 4.36 4.13 3.93 3.76 2.62 3.49 3.38 3.27 3.18 3.10 3.02 2.95 2.8%
3.9 [E'Dﬂﬁ"ﬁﬂﬂ 5.14 4.77 4.48 4.25 4.05 3.88 3.73 3.5u(3?ﬁu]3,31 3.28 3.19 3.12 3.04 2.98
5 3 500 000 5.25 4.88 4.59 4.35 4.14 3.97 3.82 3.69 3.57 3.46 3.36 3.28 3.20 3.12 3.06
4 000 000 5.35 4.598 4.68 4.44 4.23 4.06 3.90 3.77 3.65 31.54 3.44 3.35 3.27 3.19 3.12
% SO0 00D 5.44 5.06 4.76 4.52 4.31 4.13 3.98 3.84 3.72 3.61 3.51 3.42 3.33 3.26
5 000 000 5.52 S.14 4,83 4.59 4.38 4.20 4.04 3.90 3.78 3.67 3.57 3.47 3.39 3.31
6 D00 000 5.66 5.27 4.96 4.71 4.50 4.32 4.16 4.02 3.89 3.78 3.67 3.58 3.49 3.41
2 000 000 5.78 5.38 5.07 4.82 4.61 4.42 4.26 4.12 3.99 3.87 3.77 3.67 3.58 3.50]
g 000 000 5.88 5.48 5.17 4.91 4.70 4.51 4.35 4.20 4.07 3.95 3.85 3.75 3.66 3.58
% DOD 000 5.97 5.57 5.26 5.00 4.78 4.59 4.43 4.28 4.15 4.03 3.65 3.5 CAve
o 00 6.06 5.65 5.33 5.07 4.85 4.66 4.50 ' 3.71,3.63
/7 |15 000 000 _6.39 5.97 5.64 5.37 5.14 4.5 4.77 3.96\3.88
20 000 D00 6.63 6.20 5.86 5.59 5.35 5.15 4.98 4.14 4.06
25 op0 000 6.82 6.38 6.04 5.76 5.52 5.32 5.14 4.29 4.20
30 opO ODO 6.98 6.53 6.18 5.90 5.66 5.45 5.27 4.41 4.32
35 gpo 000 7.12 6.66 6.31 6.02 5.78 5.57 5.38 4.51 4.42
40 000 000 7.24 6.78B 6.42 6.13 5.88 5.67 5.48 4.60 4.51
45 pop poo  7.34 6.8BB 6.52 6.22 5.97 5.76 5.57 4.68 4.59
50 000 DOD 7.44 6.97 6.61 6.31 6.06 5.84 5.65 4.76 4.66
60 000 00D 7.61 7.13 6.76 6.46 6.21 5.99 5.789 4.8B8B 4.79
70 opo o000 7.76 7.27 6.90 6£.59 6.33 6.11 5.91 4.99 4.90
g0 000 000 7.88 7.40 7.01 6€.70 6.44 6.22 6.02 5.09 4.99
90 po0 OO0 B.00 7.51 7.12 6.80 6.54 6.31 6.11 5.17 5.08
5.25 5.15

100 000 OO0 ©.10 7.60 7.21 6.90 6£.62 6.40 6.20

Page A.11.0 3



TABLE A.7A Pl

REQUIRED STRUCTURAL NUMEER (
(SSDRELIABILITY (%R)
RESILIENT MODULUS (M;) RANGE 4000 PSI TO 18000 PSI

FESILIENT MODULUS (Mg} , (PSI

ESALe 4 L 6 7 8 g 10 11 / 12 13 14 15 16 17 18
100 COO 3.22 2.952.75 2.59 2.46 2.35 2,26 2.1% 2.10 2.04 1.98 1.93 1.88 1.83 1.79
150 000 3.44 3.16 2.594 2.77 2.63 2.52 z.42 2. 2,25 2,18 2.12 2.06 2.01 1.97 1.92
200 000 3.60 3.31 3.09 2.91 2.76 2.64 z.54 2. 2.36 2,29 2.23 2.17 2.11 2.06 Z.02
250 000 3.74 3.43 3.20 3.02 Z.87 2.74 2.63 2. .45 2.38 2.31 2.25 Z.19 2.14 2.10
300 000 3.85 3.54 3.30 3.11 2.96 2.83 2.71 2 .53 2.45 2.38 2.32 2.26 2.21 2.16
350 ooo 3.94 3.63 3.39 3.19 3.03 2.90 2.78 Z. 2.59 2,52 Z.44 Z.38 2.32 2.27 2.22
400 000 4.03 3.71 3.46 3.26 3.10 2.96 o g5 2.4 2.65 2.57 2.50 2.43 2.37 2.32 2.27
450 DOO 4.10 3.78 3.53 3.33 3.16 3.02 2 g0 2.B0 2.70 2.62 2.55 2.4B 2.42 2.36 2.31
spo ooo 4.17 3.B4 3.59% 2.38 3.77 3.07 2.95 2.85 2.75 2.67 2.5% 2.53 2.46 2.41 2.35
cop ooo  4.2% 3.96 3.70 3.49 3.37 3.17 3.04 2.93 2.84 2.75 2.67 2.60 2.54 2.48 2.43
300 600 4.29 4.05 3.79 3.56 3.40 3.25 2.1z 3.41 2.5 Z.82 2.74 2.67 2.61 2.55 2.49
go0 000 4.48 4.14 3.87 3,66 3.48 3.22 3.19 3.48 2.96 2.B9 2.80 2.73 2.66 2.60 2.55
900 000 4.56 4.22 3.85 3.73 3.54 3.39 3.25 3. 3.03 2.94 2.86 2.78 2.72 2.65 2.60
1 000 00D 4.63 4.28 4.01 3.79 3.60 3.45 3.31 3.1% 2.09 2.59 2.91 2.83 2.76 2.70 2.64
1 o0 ooo  4.91 4.56 4.27 4.04 3.85 3.668 3.54 3.43 2.30 2.20 3.11 3.03 2.96 2.89 2.83
2500 000 5.12 4.75 4.46 4.23 4.03 3.86 3.71 3.58 3.46 3.36 3.26 3.18 3.10 3.03 2.96
2 sop 000 5.28 4.91 4.62 4.37 4.17 4.00 3.84 3.7113.59 3.48 3.39 3.30 3.22 3.14 3.08
3 ppo 000 S5.42 5.04 4.74 4.50 4.29 4.11 3.96 2.82 R.S9 3.49 3.40 3.32 3.24 3.17
3 spo oop 5.53 5.15 4.85 4.60 4.39 4.21 4.05 3.82 B.68 3.58 3.49 3_40 3.32 3.25
. 4 opp D00 5.64 5.25 .94 4.69 4.48 4.30 4.14 4.00 3.87 3.76 3.66 3.56 3.48 3.40 3.32
3 500 000 5.73 5.33 5.03 4.77 4.56 1.38 4.22 4.07 2.95 3.83 3.73 2.63 3.54 3.46 3.3%9
s poo 000 5.81 5.41 5.10 4.B5 4.63 4.45 4.28 4.14 4.0L 3.590 3.79 3.69 3.61 3.52 3.45
§ 000 000 5.95 5.55 §.24 4.98 4.76 4.57 4.41 4.26 4.13 4.01 2.50 3.80 3.71 3.63 3A.55
7 goo opo 6.07 5.67 5.35 5.09 4.B7 4.68 4.51 4.36 4.23 4.11 4.00 3.590 3.81 3.72 3.64
g ooo 000 6.18 5.77 5.45 5.18 4.96 4.77 4.60 4.45 4.32 4.19 4.08 3.98 3.89 3.80 3.72 i
9 000 000 6.28 5.86 5.54 5.27 5.05 4.85 4.68 4.53 4.39_4.27 4.16 4.06 3.96 2.87 3.79 e T
10 000 DOO 6.36 5.95 5.62 5.35 5.12 4.93 4.75 4.60 [4.46 [4.34 4.22 4.12 4.03 3.94 3.86. 3z i
15 000 000 6.70 6.27 5.93 5.65 5.42 5.22 5.04 4.83 4.7 .61 4.50 4.39 4.29% 4.20 4.11
20 000 000 6.95 6.51 6.16 5.88 5. 64 5.43 5.25 5.09/4.54 4.81 4.69 4.58 4.48 4.39% 4.30
2% poo o000 7.15 6.70 6.34 6.05 5.B1 5.60 5.41 5.25f5.1n 4.97 4.85 4.74 4.63 4.54 4.45
30 000 000 7.32 6.86 6.49 6.20 5.95 £.74 5.55 5.3sr5.24 5.10 4.98 4.8B6 4.76 4.66 4.57
35 oo0 000 7.46 €.99 6.62 6.33 6.07 5.86 5.67 5.50 5.35 5.21 5.09 4.97 £.87 4.77 4.68
a 5.45 5.31 5.19 5.07 4.96 4.86 4.77

gop ooo 7.58 7.11 6.74 6.44 €.18 5.96 5.77 5.6

40

45 gop poo 7.69 7.21 6.B4 6€.53 6.28 6.06 5.86 5.69 5.54 5.40 5.27 5.15 5.05 4.595 4.85

50 oop poo 7.79 7.31 6.93 6.62 €.36 €.14 5.95 5.77 5.62 S5.48 5.35 5.23 5.12 5.02 4.93

- ____5u_oug_gan__J,BI_I‘AE_J‘DD_E‘JBmE-52_5;23_6_05_5m91_5_7ﬁ_ﬁuﬁd,5-13_5‘31_5_26_5+15_5-ﬂ£_____—_

=0 000 000 8.12 7.62 7.23 6.91 6.65 6.42 €.22 6.04 5.88 5.73 5.60 5.48 5.37 5.27 5.17

g0 000 000 B.26 7.75 7.35 7.03 €.76 .53 €.32 6.14/ 5.98 5.84 5.70 5.58 5.47 5.36 5.27

90 000 D00 8.38 7.86 7.46 7.14 .86 E.63 6.42 6.24/6.08 5.92 5.80 5.67 5.56 5.45 5.35
100 000 000 8.48 7.96 7.5€ 7.23 6.95 €.72 6.51 6.33\6.16 6.01 5.88B 5.75 5.64 5.53 5.43

PAGE A.17.0



Tamiami Trail Alternatives Study Shest:
Pavement Design Notes Date: 11/30/00
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Overlay New Costs

Overbuilld Calculations

n [ty il

2006 Overlay Cost Calculaticn



Tamiami Trail Alternatives Study 12/18/00

Life Cycle Cost (LCC) General Assumptions

All Alternatives

Discount rate is the difference between the market interest rate and the
construction inflation rate, and is assumed to be 4% for all calculations.
Guardrail replacement cost is $11 LF, based on PBS&J cost estimation found in
different section of the report. The total replacement cost is (11x2x5280)=
$116,000.

Asphalt concrete price is $38/ton.

Mo user costs are considered in the alternatives. These would normally include
traffic delay costs, vehicle operating costs, accident costs, and discomfort costs.
Costs for traffic control are not included.

Mo salvage value is assumed.

Striping/Pavement marking is included in these costs.

50-year design/rehabilitation life.

LCC- Overlay Existing
Alternatives: Existing Facility Improved, All. 1, Alt. 2 Without Water Quality Treatment

Assumptions for this alternative:

Assume that guardrail will be replaced in 30 years. Using the replacement cost
developed above, the present worth of the guardrail replacement cost is $36,000.
This cost was rolled up into other rehabilitation costs and was not considered
further, because it is small.

Mainline pavement details:

12" wide

Mill 34" F.C and 2 2" Structural Course= 3 4" Total Milling

Replace %" F.C and 2 %" Structural Course= 3 4" Total Replacement
Therefore, there will be no elevation change.

Shoulder pavement details:

&' wide each side

Mill 1" Structural Course

Replace 17 Structural Course

Therefore, there will be no elevation change.

Overbuild required to restore cross-slope because of settlement. Assume 25%
of roadway area requires overbuild during each resurfacing. Extent of averbuild is
from 0" at the centerline to 1 }£" 12" from the centerline. This amounts to an
additional 1525 tons of asphalt concrete surface course per overlay cycle.

See spreadsheets for costs for differing overlay intervals, however an overlay
interval of 7 years is assumed based on the life and performance of the overlay
from 1993 to the present.

Square Yard cost per maintenance treatment is 521.25. Total life cycle costis
$54.32 for a 7 year cycle (6 treatments).



Tamiami Trail Alternatives Study 12M18/00

LCC- Overlay New
Alternatives: Alt, 2 With Water Quality Treatment (2, 2C,20), Alt. 3 With AND Without Water,
Quality Treatment, Alt. 4 With AND Without Water Quality Treatment

Assumptions for this alternative:

Costs of guardrail replacement are rolled into other costs and treated the same
as the guardrail was treated for the overlay option.

Mainline:

12" wide

Mill 24" F.C and 2 12" Structural Course= 3 4" Total Milling

Replace 34" F.C and 2 4" Structural Course= 2 4" Total Replacement
Therefore, there will be no elevation change.

Shoulder:

5" wide each side

Mill 1" Structural Course
Replace 1" Structural Course

See spreadsheets for costs for differing overlay intervals, however an overlay
interval of 12 years is assumed based on the life and performance new
construction (with no muck) around the state is typically about 14 years. To
account for any impacts due to being surrounded by swamp, the life is reduced to
12 years.

Square Yard cost per maintenance treatment is $15.83. Total life cycle costis
$19.92 for a 12-year cycle (3 treatments).



Jaob, No:  11032.05
: 7 Tarmiami Trail Aternates Study Sheet MNo.
’ Date: 12M18/2000
Comp. By: McCJ
Subject: LC Cost Calculations: Overlay Existing Chk By:
Alternatives:  Existing Facility Improved
Alt 1
Alt. 2 Without Water Quality Treatment
Mill 2 1/4" & Add Level Wedge, 2-1/2" Asphalt + 3/4" Friction Course
Per 1 Mile (2 Lanes)
ESTIMATED PROBABLE CONSTRUCTION COST
ITEM MO, ITEM DESCRIPTION QUANTITY| UNIT UNIT PRICE TOTAL COST
327-70- 6 MILLING EXISTING ASPHALT PAVEMENT (3" AVG.) 14,080 sY $1.10 $15,488.00
331-72-10 TYPE S ASPHALTIC CONCRETE [2-1/2" 14,0580 5 $4.25 350, 540,00
TYFPE 5 ASPHALTIC COMCRETE [Owarbuild) 1,525 TN F30.00 $57,950.00
337 7 2 ASPH, COMC. FRICTION COURSE (5/8" (FC-5) (RUBBER) (GRAL 15,254 S $1.65 F25,165.10
ao0- 1- 3 BITUMINOUS MATERIAL (TACK COAT) 1,408 GA F1.00 $1,408.00
546- 72- 51 RUMBLE STRIP {GROUND-IN) (16" MIN, WIDTH] 2 Fh 51,000,00 $2,000.00
TOB- 1-12 REFLECTIVE PAVEMENT MARKERS [CLASS B} 132 EA $3.60 547520
TOG- 2 REMOWVAL OF EXISTING PAVEMENT MARKERS 132 EA 5065 55580
Ti0- 21 SKIP TRAFFIC STRIPE (W/B) 1 G 5255.00 5255.00
710- 25 61 SOLID TRAFFIC STRIPE (WWB) (SOLID) (6") 5,280 LF 50.20 $1,056.00
710- 26- 61 SOLID TRAFFIC STRIPE [¥] [SOLIDY (5) 5,280 LF 50.20 $1.056.00
711-31- 9P TRAFFIC STRIPE SKIF (PPRT) (8" BAW COMNTRAST) (107307 1 GM $6.000,00 $6,000.00
711- 37- G1P TRAFFIC STRIPE SOLID (PPRT) {B° WHITE} 1 I 514,000.00 §14.000.00
711- 38-61P TRAFFIC STRIPE SOLID (PPRT) (B” ¥ELLOW) 1 M 514,000.00 514,000,00
Shoulder, 5" wide
327-70- 6 MILLIMNG EXISTING ASPHALT PAVEMENT (17 AVG.) 11,147 =14 $0.75 58,360.00
331-72-10 TYPE S ASPHALTIC CONCRETE {17 11,147 =Y $1.80 £20,064.00
SUB-TOTAL $227,207.10
ERQSICN CONTROL {1%) 52,272.07
SUB-TOTAL $229.479.17
MAINTENANCE OF TRAFFIC (5% 31147396
SUB-TOTAL $240,953.13
BACBILIZATICN (B%) $19,276.25
SUB-TOTAL $2E0,229.38
CONTINGENCY {15%) $28,034.41
TOTAL $2095,263.79

Cowndous TEMPY100_lcs_opts_jack, sIS)OL Exisl

TOTALS:

£149,631.89 Per Lane Mile
52.36 Per Sq. Foot
$21.25 PerSq. Yard

1E-Dac-a0




Job. No: _11032.05
% Tarniami Trail Aternates Study Sheet No.:
y Date: ######E

Comp. By:  MCJ

Subject;  LC Cost Calculations: Overlay Existing Chk By:
Altarnatives: Existing Facility Improved
Alt 1

Alt. 2 Without Water Quality Treatment

Mote: Figures shown are for 3

Disc. Rate 0.04

10 Year Resurfacing Cycle

Year Gost Eactor BW Cost

0 1.00 $0.00

10 821,25 0.58 $14.26

20 2125 046 $9.70

30 2125 0. $6.55

40 52128 0. F4.43
Sum £35.04

& Year Resurfacing Cycle
Year Cosl Eactor B Cost

1] 1.00 £0.00
a $21.25  0.73 $15.53
16 $21.25 0.53 511.35
24 $21.25 0.39 58.29
32 $21.25 0.29 56.06
40 $21.25 0.21 $4.43
Sum $45.66
7 Year Resurfacing Cycle
Year Cost Eactor P Cost
1] 1.00 f0.00
7 521.25 0.76 516,15
14 §21.25 0.58 f12.27
21 521.25 0.44 $9.33
28 521.25 0.33 $r.09
35 $21.25 0.25 $5.30
42 $21.25 0,14 S4.09
Sum $54.32

6 Year Resurfacing Cycle
Year Cost Eactor P\ Cost

0 1.00 000
B £21.25 0.79 F16.80
12 §21.25 062 $13.28
18 521.25 049 $10.48
24 52125 039 %820
a0 52125 0.1 56.55
a6 $21.25 024 $5.18
42 $21.25 019 54.09

Sum 564.68

100 _lec_opts_jack.xls\Opt, 1 Resurdace 12M18/2000



Job, Ma:  11032.05
; ‘ Tamiami Trail Alermates Study Sheet Mo.:
’ Date: 12/M8/2000
Comp. By: MC.J
Subject: LC Cost Calculations: New then OL Chk By:
Alternatives:  Alt, 2 With Water Quality Treatment
Alt, 2 With Water Quality Treatment
Al 3 With AND Without Water Guality Treatment
Alt. 4 With AMD Without Water Cuality Treatment
Mill 3 104" & 2-1/2" Asphalt + 3/4" Friction Course
Fer 1 Mile (2 Lanes)
ESTIMATED PROBAEBLE CONSTRUCTION COST
ITEM NO. ITEM DESCRIPTION QUANTITY|  UNIT UNIT PRICE TOTAL COST
327-70- B MILLING EXISTING ASPHALT PAVEMENT (3" AVG.) 14,080 5Y 51.10 $15,483,00
331-72-10 TYPE 5 ASPHALTIC CONMCRETE (2-1/2" 14080 5Y 54.25 $55,640.00
357 T- 2 ASPH, CONC, FRICTION COURSE {3/4") {FC-5] {RUBBER] [GRAN.) 15,254 Y 51,85 $25,169.10
300- 1- 3 BITUMINGUS MATERIAL [TACK COAT) 1,408 Ga £1.00 $1,408,00
G46- T2- 51 RUMELE STRIP (GROUNC-IN) (16" MIN. WIDTH; 2 P £1,000.00 $2,000.00
706 1- 12 REFLECTIVE PAVEMENT MARKERS (CLASS B) 112 Ed, $3.60 547520
706- 2 REMOWVAL OF EXISTING FAVEMENT MARKERS 132 EA F0.65 585.80
710- 21 SKIP TRAFFIC STRIPE (AWE) 1 G 525500 $255.00
710- 25- 51 SOLID TRAFFIC STRIPE (W/E) (SOLID) {67} 5,280 LF $0.20 51.065.00
T10- 26- 61 SOLID TRAFFIC STRIPE () (SOLIC) (5" 5,280 LF $0.20 51,065.00
T11-31- 9P TRAFFIC STRIPE SKIP (PPRT) (8" BAW CONTRAST] (10-30") 1 G 56,000.00 56,000.00
711- a7- G1P TRAFFIC STRIPE SOLID (PFRT) (6" WHITE) 1 M £14,000.00 £14,000.00
711- 38-G1F TRAFFIC STRIFE SOLID (PPRT) (6" YELLOW) 1 M F14,000.00 $14,000.00
Shoutder, 5' wide
227- 70- & MILLING EXISTING ASPHALT PAVEMENT [1" AVG.) 11,147 SY 5075 5R,380,00
331- 72- 10 TYPE S ASPHALTIC CONCRETE (1" 11,147 5Y 51.80 $20,064.00
SUB-TOTAL $169,257.10
ERQSION CONTROL (17%) 31,652.57
SUBE-TOTAL 170,940 67
MAINTENARNCE OF TRAFFIC [5%) £5,547.48
SUB-TOTAL 5179,457 15
MOBILIZATION (8%) $14,350.77
SUB-TOTAL 5193,656.92
CONTINGENGY {15%) $26,072.54
TOTAL 522203547
TOTALS: $%111,467.73 Per Lane Mile

Cowrdwa TEM P 00_ics_opts_ack »/3)0L NEW

$1.76 Por 5q. Foot
$15.83 Per Sq. Yard

18-Coz-000




Job., Mo:
: 7| Tarniami Trall Aternates Study Sheat Mo.:
, Date:

Comp, By:
Subject: LG Cost Calculations: New then OL {Opt. ZN, 3N, 3T, 4N, 4T} Chik By:

Alternatives: Alt. 2 With Water Quality Treatment (2, 2C.20)
Alt. 3 With AND Without Water Quality Treatmeant
Al 4 With AND Without Water Quality Treatmeant

Mote: Figures shown are for 3Y

Disc. Rale 0.04

12 Year Resurfacing Cycle

Year Cost Eactor B Ciost

0 1.00 50,00

12 $15.83 0.62 §0.80

24 $15.82 0.39 S6.18

a8 1583 024 53.86
Sum 519.92

10 Year Resurfacing Cycle
Year Caost Eactar P Cost

0 1.00 $0.00
10 51583 0.68 510.70
20 515,83 046 $7.23
30 515,83 0,21 $4.88
40 515,83 0.21 $3.30

Sum $26.10

8 Year Resurfacing Cycle
Year Cosl Factar B Cost

0 1.00 20,00
] $15.83 073 51157
16 $15.83 0.93 38,45
24 $15.83 0.39 56,18
32 £15.83 0.29 .51
40 £15.83 0.21 $3.30

Sum $34.01

6 Year Resurfacing Cycle
Year Cost Eactor P Cost

4] 1.00 $0.00
5] $15.83 0.7a 512,81
12 $15.83 0.6z $5.89
18 $15.83 0.49 57.82
24 $15.83 0.29 56.18
a0 $15.83 0.31 54,068
36 $15.83 0.24 53.06
42 $15.83 0.19 5306

Sum 548,18

100_lcc_opts_jack.xstOpt. 2 NEW

11032.05

~12/18/2000

MCJ

121872000
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Appendix C-5 — Pavement Core Data



TAMIAMI TRAIL ALTERNATIVES STUDY
PAVEMENT CORES DATA SHEET
LAW PROJECT NO. 40700-0-2369

Core Number

Pavement Courses

Description of Cracks

DCB-5 1/2 inch wearing course | Vertical crack full depth
2 12 inch Structural Vertical crack full depth
Jinch Structural Vertical crack full depth
DCB-20 1/2 inch wearing course  |No Cracking
5 inch Strucutral No Cracking
CB-25 1/2 inch wearing course  |No Cracking
3 1/8 Structural No Cracking
DCB-4D 1/2 inch wearing course  |No Cracking
10 5/8 inch Structural Mo Cracking
CB-60 3/8 inch YWearing Course |No Cracking
7 1/8 inch Structural Mo Cracking
DCB-65 2 inch Structural No Cracking
CB-80 1/2 Wearing Course No Cracking
9 3/8 inch Structural No Cracking
DCE-85 5/8 inch Wearing Course |No Cracking
4 inch Structural Mo Cracking
DCB-100 3/8 inch Wearing Course |No Cracking
6 5/8 inch Structural No Cracking
CE-106 1/2 inch Wearing course Mo Cracking

1 7/8 inch Structural

Mo Cracking




TAMIAMI TRAIL ALTERNATIVES STUDY
PAVEMENT CORES DATA SHEET
Law PROJECT NO. 40700-0-2365

Core Number Height{in) Diameter{in}. Volume{ft*3} Weig htilb)}{{; Density{lbHtA2) I
DCB-5 i 5788 6.672 0.117 16.241 138.81
DCB-20 F 5.504 5.667 0.082 10,8965 133.72
CB-25 3639 6,718 0.075 .48 126.39
DCE-40 11.3 5702 0.167 22605 135.36
CB-50 ot 7.491 8,714 Q111 14 872 133.898
DCB-65 1,945 §.683 0.039 5.207 133.51
CB-20 9.916 5723 0146 19.681 122,88
DCB-BS ¥ 4,618 6.512 0.089 12.758 143.35
pce-100 7.019 6.605 0.139 17.895 128,74
CB-108 < 3338 6.575 0.066 0.069 13741
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Appendix D-1 Unit Prices and Cost Summary



Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
Corps of Engincers, Jacksonville, Flarida

UNIT PRICES

B STRUCT Desipn Tamiwm-Trail design’cost-analysishaltornatives- 1244 Type A Bridpes 1 and 4. s15)1COST

PBS]

Drone by M. LeComte

Checked by . Li

Movember 29, 20000

Unit prices assumed for cost analysis:

Concrete
Reinforcing Steel
- Bridge Floor Grooving

Traffic Railing Barrier

Expansion Joints

Meoprene Bearimg Pads

AASHTO Beams
Type 11
Type I1I
Type IV
Type ¥
Type VI
FRT72
FBT78

Florida Double Tees
FIXT18
FDT24
FDT30

Precast Slab Unats

SUBSTRUCTURE_ITEMS:
Concrete
Reinforcing Steel
Presiressed Piles (18" square)
Filing, Drriven & Furnished
Test Pile
Pile Splice
Pile Hole Preformed
Prestressed Piles (24" square)
Piling, Driven & Furnished
Test Pile
Pile Splice
Pile Hole Preformed
Crrilled Shaft (36" diameter)
Dirilled Shafi
Teat Load
Temperary Casing
Core (Shaft Excavation)
Caging, Steel (Splice included in shall price}
Excavaron, Unclasified Shaft
Drilled Shalt Sidewall Over Reaming
Excavation, Unclasified Extra depth
Steel Sheet Pile
Mobilization (3% of Construction Cost)
Contingency (15% of Construction Cost)

UNIT

UNIT PRICE

CY
1bs
BY
Fi
Ft
CF

Ft
Ft
Ft
Ft
Ft
Ft
Ft

F1

Fi

Ft
CY

[ 5
Ths

Ft
Fi
Each
Each

Fi
Ft
Each
Each

Ft
Each
Ft
Ft
Each
It
Ft
Ft
SF

$310
$0.45
$2.50
$35
$84
$425

$54
$67
$84
he2
$L10
ST
110

$180
$215
$250
$750

$415
$0.45

533
5160
5110
5200

$6
5160
$170
200

$220
$50,000

o
—
o

tn
=

._
th
b
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Appendix D-2 Alternatives 1 and 2



Tamiami Trail Modificd Water Deliveries to Everglades National Park Project

Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

Drone by AL LeComite

Alternatives 1. 2 & 4 (Bridges |
& 4)

BRIDGE AND SPAN LENGTHS Checked hy: O, Li

fi: STRUCT Desipnt Tamiami-Teaildesignicost-analy sistaliernatives- 1,28 Type A Bridges 1 and 4. xls[CO5T

Movember 29, 2000

Determine Bridpge Length based on hydraulic opening:

|t
Y

Bridge Length (L)

4—— Front-Face of Backwall-{FFBW)

f

Front Edge
of End Bent Cap

Berm Width

o —

Existing Natural

Ground Line

Contral

h,
Min. Vert.

l \Water EI.

Clearance

h

Hydraulic QOpening

A

>

Hydraulic Opening Width at Nawral Ground Level 42500 Fi,

Mataral Ground Elevaton 5,00 Fr.
Contro]l Water Elevation  7.50 Fu.

Mintmum Clearance over Control Water Elevauon 6,00 [

Berm Width 3,00 Fr.

Vertical Distance from bottom of beams o wp of Berm where slope starts 2,25 Fr.
Distance From FFBW 1o Froot Bdge of End Bemt Cap - 2.00 Fu.

Minimum Span length - 28500 Fu,

Preliminary Bridge Length (No adjustment due to pilefdrilled shaft in the opening), L' = 460,00 Ft,
Number of ADJUSTED BRIDGE LENGTH (L) ~ ADJUSTED SPAN LENGTH
Spans 18 in. Pile ~ 24in. Pile 36 in. Drilled Shaft | 18 in. Pile | 24 in, Pile | 36 in. Drilled Shait
5 466.00 Fr. 46800 Fr. 472.00 F. 93.20 L. | 93.60 Ft. 94.40 Ft.
6 467.50 Fr. 470,00 Fr. 475.00 Ft. 77.92 Fi. | 78.33 Fu. 79.17 Fu.
7 469.00 Ft. 472.00 Fr. 478.00 Ft. 67.00 Ft. | 67.43 Fr, 68.29 Ft.
8 470.50 Fu. 474.00 F. 481.00 Fr, 58.81 Ft. | 59.25 Fu. 60.13 Ft.
9 472.00 Ft. 476.00 Fr. 48400 Fr. 52.44 Ft, | 52.89 Fr, 53.78 Fu.
10 473.50 Ft, 478.00 Ft. 48700 Ft. 47.35 FL. | 47.80 Fu. 48.70 Ft.
1 75.00 Ft, 480.00 Ft. 490,00 T, 4318 Ft, | 43.64 Fu 44.55 F1.
12 476,50 T, 482.00 Ft. 493,00 F. 39,71 Ft, | 40.17 FL. 41.08 Fi.
13 478.00 Fu. 484,00 Ft., 496.00 Fr. 36.77 F. | 37.23 F. 38.15 Ft.
14 479.50 Fr. 486.00 F. 499,00 Fr. 14.25 F. | 34.71 Ft. 315.64 Ft.
15 481.00 Ft. 488.00 Fr. 502.00 Fr. 32.07 Fi. | 32.53 Fu. 13.47 EL
16 482,50 Ft. 490.00 Ft. 505.00 Ft. 30,16 Fr. | 30.63 F. 11.56 FL.
17 484.00 Ft. 492 .00 F1. 508.00 F1. 28.47 FL. | 28.94 Ft. 29 88 F.
18 485.50 Fr, 494 00 Ft. 511.00 Ft, 28.39 Fr.




Tamiami Trail Modified Water Deliveries to Everglades MNational Park Project

Preparation of Engineering Appendix For GRR/SELS

Carps of Engineers, Tacksonville, Florida

Alternatives 1, 2 & 4 (Bridpes
1 & 4

BEAM SPACING vs. DESIGN SPAN

1S TRUCT Desigrt Tamiami-Traldesigncost-analysistallernatives- | 245 Type A Bridzes | and 4 als)C0OST

PBS{

Do Iy B LeComine

Checked by C. Li

Movember 24, 20040

Determine beam spacing and design span:

Bridge Width:
Slab Thickness:

43.08 Fr.
#8500 in,

Mumber IBcum JDusi;m Spun
of Beams Spacing AASHTO Type [T AASHTO Type T AASHTO Type 1V 187 Double T | 24" Double T | 30" Double T
4 10,77 Fr, 46.00 Fi. 65.00 F1. &4.00 F1.
5 %.52 Ft. S2.00 Fi. T3.00 F1. 20.00 1, B
f T.18 Fr. SE.O0 L 75.00 Fi. 96.00 Fi. 40.00 Ft. su,nu_ Ft. ﬁ_ﬁl.llll Ft.
T f.15 Fu. 62.00 I't. 52.00 Fi. 9%.00 Fi.
8 5.39 L. 66.00 Ft. | $4.00 Ft. 102.00 Ft.

“Beam spacing is based on assuming the cantilever o be half of the beam spacing.

“Design spans are determined from the charts based on the beam spacing piven.




Tamiami Trail Medilied Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRRE/SELS

Corps of Engineers, Tacksonville, Plorida

Allernatives 1. 2 & 4
{Bridpes 1 & 4)

AASHTO BEAMS COMPARISON

1= TR T Desien' Tammiami- Trailibesigntoastarolysasbalermtives: D 2AV Type A Bridges Lol 4,318 )008T

PBS!
»
Dome by: M. LeCumice

Checlnd by C, [

Movember 2%, 2000

Adjusted Span Nurmber of AASHTO
umber Length Beams Reguired
of MLES Divilled 15" Piles 247 Tles Trrilled Shatt
Spans L& in 24 in. Sl i 10 IV 11 111 I I1 [ 1| I
5 G0 FL | 934 EL | 9440 FL i+ i B
f TIOLFL | THA3 Fr, | 7917 Fr & 4 7 4 71 4
7 &7.00 Fr | 6743 Fr, | 68,29 Fr. ] 5 q ] 5 4 5| 4
] SR.R1 Fr | 5925 T | 613 Fi 7 4 4 | 7 ] ] 4 Tlala
q 244 Fr, | S2.E9 Tt | 53.7A e, | f 4 4 f 4 4 | 6|44
14 4755 FL | 4TEDFL | 4370 F 5 4 4 5 i 4 s 4] 4
U 4308 Fr. | 4304 T, | 44,55 B, ] 4 4 dq i 4 4l a4
12 W F | 40T | 4108 R, 4 4 4 4 4 4 a4l
K WITF. | 37.22F. | 3815, 4 4 4 4 4 4 4| 4| 4
14 MI5F. | M4TLFL | 3584 L a4 i 4 4 4 4 4| 4| 4
15 AT R, | 32.53FL | 34T R 4 4 4 4 4 4 4| 4| 4
16 a6 T | 30063 FL | 3156 FL q 4 4 4 4 1 4 4| 4
17 AT T, | 2654 FI | 2988 Fu 4 4 4 4 a4 4 4| 4| 4
18 25,34 F1, 4| 4] 4
Estimated Construction Caost
Mumbor of AASHTO Beams
of 14 in. Piles 24 in, Piles DRILLED SHAFT
Spans 1 m | | 1] v 1l 11 v
5 MiA MiA 5234 Ko NIA NiA | S23s5K72] NAA NI 5237584
i MiA SIE7,035 | SIST080 | N | $r2o4ac | s157920|  NAA | R222975| S159.600
7 S202,608 | S157,115 | 5157584 | $200.904 | 158,020 | 5158592 | MAA | $I60.130 ] S160.608
& SIT7,649 | S126,094 | SLSHA8E | 8179172 | $127.032 | $159,264 | SIRLKIE | $128.508 | S161.616
9 SI52,006 | $126,490 | $158,592 | S154.224 | $127.568 | $150,936 | S156,E06 | $129.712 | 5162624
10 $127,845 | $l26.808 | BU5e00n | S120.060 | $128104 | $Le0,608 | 5131400 | $130.506 [ 5163652
11 02,600 | FI2T.300 | $1E0.600 | 5100680 [ S128 640 | $161,2580 [ 5105840 | S130.320 | 5164 640
12 102,024 | F127702 | $Ie0000d | 5104002 [ 8129076 | $161,952 [ 5106488 | 5132,124 | S165 648
13 105245 | $128104 | F1600608 | S104,54d | §120.712 | $162,624 | 5107, 156 | 5122928 | $166,6056
14 B103,572 | $128.506 | 161102 | 5104,976 | S130,248 | $163,296 | $107,784 | 5133,732 | I67,A64
15 L103,806 | FIZ8908 | RI6LGLA | S105408 | 5130784 | $163.968 | $108,432 | 5134,536 | $108,672
16 BL04,220 | FI29300 [ K162 0200 | 5105840 ) 51301,220 Hl6d.6d0 | F 100080 | 5135, 340 | FIoo R0
17 $104,54 | $129.712 | $162.624 | $100,272 | 5131556 | §165,312 | $109.728 | 5136, 144 | $I70.668
18 NiA NiA MiA Nih MiA MiA | BT0.3T6 | $106,948 | $171.690
Most Economical AASHTO
Number Beam Type
of 14" PILES 24° PILES DRILLED SHAFT
Spans TYPE COST TYPE COST | TYPE | CoOsT
5 15 H234, HO W 235,472 v F257.808
f iy FE57 06 i S157.920 v F155_600
7 11 BT 1A I 5158, 120 Il K160,120
u il £126 004 m 51274032 m 128 G0
q il £126,496 m $127 56k m 5129712
141 1]} 5126,808 1M FL2R, 104 10 S1M1L516
1 1 5102 600 i £ 6l m 5105, K4l
12 1 S102,924 I S104,112 1 S106, 454
13 1 51007, 245% 1 §10, 544 1 L1607, 136
14 i £1403,572 1 5104,59710 il $107, 784
15 1 $103.896 1 5105, 408 | s a2
i 1 $104.220 1 5105, R4l i FL0G DED
17 1l BN 54 1 306,272 il FI0Y, 728
1% 1 010,370
|




Tamiami Trail Modified Waler Deliveries (o Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS lw
Corps of Engineers, Jacksonville, Florida [hene by: M. LeComie
e s '| SUPERSTRUCTURE ALTERNATIVES COMPARISON [ chected by: €1
S TRUCT Dt Tasniani - Traildesignicost-onalyaisialernaives- 1240 Type & Bridees | and & als)COST November 29, 2000

Number AASHTO BEAMS WITH DECK Florida Double Tee Beams

of 18" PILES 24" PILES DRILLED SHAF 18" PILES 24" PILES DRILLED SHAT
Spans | TYPE| COST |[TYPE| COST |TYPE| COST TYPE COST TYFPE COST TYPE| COST
5 1V | $446,732 1% | $d48,649 IV [ $452 484 MN/A NiA M
& 1V | 5368630 ]‘v". 371,607 1V | $375.500 MIA MNAA NIA
7 U [$3703477 | $a72706°| T [ $A7TASe [ WA NfA ' NIA
] [T | $340,008 [l -5341,53? [II | %347.5%90 | FDT30 [$705,73 FDT30 FAOL O | MEA
g [ | $3d1,092 [0 | 53439582 [T | %349 764 | FDT3I0 -ﬁ?ﬁﬂ.{m FOXTA | $714 000 [ FOTI0| $726,000
] [ | f$x2.0% [[l | 5345428 [[[ [$351.932 | FDT24 |8610,815] FDT24E | folaodd |FOT24| $628,230
1 M |$318.560 | 10 |s321,03 | 1 | $328.620 | FDT24 |8612,750) FDT24 | $619.200 |FDT24| $632,100
12 [l 5310 566 [l 5323,254 11 $330.632 | FDTI18 |5514.020] FDT24 621,780 [FDT24| 5635970
13 [ |s3aa0,572 | 0 |S324,596 | [T |$332,643 | FDTIR [S516,240| FDTIS | $522.720 |FDT18| $535,680
14 Il Hi] L37R I 5315937 [l $334.655 | FDTI18 |5517.800( FDTI12 [ $524.880 |FDTI18| 5538920
15 o [sazzsee | on [ss2mave | 0 | s236.667 | BDTIR [S519.480| FDTIR | $527.040 |FDT18| 542,160
16 no|s32as00 | n |s3ree20 | 00 |S338.679 | FDTIS [S521.100] FDTIS | $529.200 |FDT18| 5545,400
17 ] 5324590 11 329,961 [ S340,691 FDT18 3522720 FDTILE | 5531360 |FDTIH| 5548, 640
18 Il 5342703 ) FIT18| $551, 880
Deck Reinforcement 205 Ths!/CY concrete
Cowt of Deck per foot S455/10,
PRECAST SLAR MOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE

Number 18" PILES 24" PILES DRILLED SHAF 18 in. Pile 24 in. Pile I n, Shatt

ol Thick-| Estimated | Thick-| Estimated | Thick-| Bstimated | Number | Beam | Bstimated | Mumber | Beam | Estimated | Number | Beam | Estimated
Spans ness Cosl eSS Cast ness Ciost of Beams| Tvpe Cost of Beams | Tvpe Cost | of Beams | Tvpe | Cost

5 4] IR Fada, T2 G IV FddR A0 ] [V | $432 484
fy 4 I $369 630 4 v $371.607 4 [V | $375 560
7 ] (1l $370.347 5 IT1 F172.716 5 11 | $377 454
b 4 [l F340, 008 4 I11 $342,537 4 11| $347 5%
o 4 [l Fa40.092 dq [1I $3435 982 4 i]] $349 7o
10 4 | §342176 4 | $3s5428| 4 1l | $351,932
11 4 [l $318.560 4 1 $321.913 4 11| $328,620
12 3| B9z, 000 ¥ | s319.566 4 M |$323254| 4 1| 3632
13 22 |$L048, 760 22 [$L061,924] 230 |S1L13T.TI9 4 1] S320,572 4 [l 324,596 4 1T | $322,643
14 20 R 220 21 [Fr007 aas] 21 |S1oss070) 4 Il 5321578 4 [[ | 5325937 4 IT | $334.655
15 20 5959 402 2 54973, 304 200 1%1,001,289 4 1] 5322 584 4 [l Slﬂj,?.'?'ﬂ 4 [T | $336 667
16 19 | 5914274 19 [5028486| 19 | %956.900 4 | %323,590 4 | sasezo| 4 [l | 5338679
T 148 SB6E, 847 18 FEE3, 208 19 S962,593 4 11 ?’S\."-.I-:l.ﬁgﬁ 4 | 5329.'9.6] 4 [[ ] 530.69]
l 18 | 5917316 i I | 5342703
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Tamiami Trail Modificd Water Deliverics to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps ol Enpineers, Tacksonville, Florida

Adternatives 1, 2 & &
(Bridges 1 & 4)

INTERMEDIATE BENTS / PIERS

[ S TRUCT W Desipnt Tamiarmi=Trai adesignicost-analysiaaliernatives- 1,20 Type A Bridoes 1 and 4, 51sJC0O8T
1

Drome by ML LeComie

Checked by C. Li

Movember 29, 2000

18" ar 24"
Driven Pila

Intermediate Bent Section

Bier Section
12 Drilled Shafts}

I

Drilled
Shaft

Foundation Type

I8 ., Pile

24 in, Pile

3610, Shal

Estimated Pile Embedment Length| 19 . 19 fi. 1 1.
Pile Length Above Ground 8. LS B
Total Length of Pile] 27 £ 27 1. 22 1.
Estimated Cost of One Pile/Drilled Shaft]  $8%1 $1,242 $4.540
Bent cap cross scctional area| 9.0 sg.ft ERIER 12,0 5.0t "
Bent Cap Length 43 11, 43 0. 43 fi.
Total Concrete Volume| 144 CY 14.4 CY 19.1 CY
Reinforcement at 145 [bs/CY 20HT s 2082 Ths 2770 b
Eatimated Cost of Bert Capl 56,897 56,897 59,196
PFRESTRESSED PILES 14 1n. 24 1, _DR][,_L-E_.D SII.-H_"'I_" 36 in.
Mumber of test loads per bridpe 3 en, 3o, Mumber of test loads per hridpe I en.
Core (Shaft Excavation)
Length of temporary casing
Esl, total cost of test piles w/ dynamic load test per bridge| $20.160 $20, 160 % of casing splice
Excavation, unclassified shaft
% of pile splice 0% 0% Dirilled shaft sidewall overreaming
% of pile hole preformed 100 100 % Excavation, unclassified extra depth
Number NMumber of Piles Number of Total Cost of Piles Tertnl Cost of Total Estimated Cost
of Requires Drilled Shafts per Bent £ Pier Drrilled Shaft of ONE Pier
Spans 15 m. 2iin, 3 in. 18" Pile 24" Pile per Fier [&" Pile | 24" Pile | 36" Shaf
5 10 f 2 $16, 060 $13.794 522,180 $22.957 | 20,691 | 531,37
6 8 5 2 $12,848 | $11,327 $19,680 | $19,745 | 518,224 | $28.876
7 7 4 2 $11,074 | $9,19 $18,013 | S17.971 | 516,003 | $27,200
8 6 4 2 $9,492 $8,716 $16,823 | 516,389 | 515,613 | $26.019
4 5 4 2 $8.,030 $8,356 $15.930 | 514,927 | $15,253 | $25.126
I 5 4 2 57,750 8,070 15236 F14.647 | §14.573 | §24.431
11 i 4 P 56,424 57,852 £14 680 $13,321 | $14,740 | £33 874
2 “@ 4 2 56,241 57,669 514,22 $13,138 | $14, 566 523421
13 4 4 2 6,088 57,516 513,847 $12,085 | $14,413 523 043
14 4 4 2 $5,959 57,387 513,526 $12 856 | H14.284 | S22.722
15 4 4 s $a, 848 57,276 513,251 $12,745 | $14.173 522447
Lt 4 4 2 $5,752 47,180 £13,013 $12.649 | $14.077 522,200
L7 4 4 . $35.608 F7.00G $12,805 F12.565 | 513,993 | 522,001
I8 2 12,621 521,817




Tamiami Trail Modified Water Deliveries to Everslades National Park Project

Preparation of Engineering Appendix For GRE/SELS

Corps of Engineers, Tacksonville, Florida

Alternatives 1, 2 & 4

(Bridges 1 & d4)

END BENTS

ll"-ST'RUCT“.D-.'Hule'-.Tm:li:|:n|-Trn‘.I".rJc.kign'u.'uﬁt-:lﬂ:tl?:ais'ultnﬂﬂiuix-ﬁ- 1,24 Tvpe A Bridees 1 amd 4, <151C05T

Dhame by M. LeComee

Checked e O Li

Movember 29, 2000

Foundation Type| 18 in, Pile | 24 in, Pile | 26 in, Shalt
Estimated Pile Embedment Lenpth| 19 fi 19 1. L4 1.
Pile Length Above Ground 8 I GRS AW
Total Length of Pile] 27 fi 27 fi. 22 1
Estimated Costof -One -Pile/ Drilled -Shaft| - $894 $1,242 $4.840
Bent cap cross sectional area| 7.5 sg.0 TA w0 12,0 5.0
Bent Cap Length| 43 01, 43 . 43 .
Total Concrete Volume| 12.0CY L2.0CY 19.1 CY
Reinforcement a 145 [befCY 1735 1hs 1735 Ihs 2776 Ihy
Estimated Cost of Bent Cap|  $5,747 55,747 0150
PRESTRESSED PILES 14 in. 24 in. |DRILLED SHAFTS 36 in.
Core(shaft Excavation)
Length of temporary casing
Percentage of casing splice
Excavation, unclassified shaft
% of pile splice 0% % Drilled shaft sidewall overreaming
% Pile hole prefarmed L0 % w5 | xcavation, unclassified extra depth
Mumbser Mumber of Files MNumber of Teral Cost of Piles Total Cost of Total Estimated Cost
of I{r_-quirmjl Drilled Shafts” per Bent ¢ Pier Drilled Shaft of ONE Pier
Spans 14 in 24 in. 36 in. 13" Pile 24" Pile per Pier 18" Pile | 24" Pile | 36" Shal
4 ] & 5 9,918 58,754 Faa.200 | £29.053 | 527,889 546,783
) & & i F5.816 58,754 24,200 | 527951 | 527,849 546,753
7 T f 5 57,714 58,754 24,200 524,181 $25,22 5440115
b 7 fr 5 57,714 58,754 524,700 524,181 $25,221 544115
9 f f 3 56,612 58,754 §24.200 [ 523,079 | $25,221 544,115
10 ] ] b 56,612 58,754 524,200 | 523,079 | $25,221 54,115
Ll f fa 5 36,612 58,754 524,200 20,652 | $22,74 $41,688
12 6 6 5 $6.,612 $8,754 $24,200 | $20,652 | $22,754 | $41,688
[3 fi 5 $6,612 $8,754 524 2003 $20.652 | $22,794 $41, 688
14 é 6 5 $6,612 $8.754 $24,200 | $20.652 | $22,794 | $41.688
I5 & f 5 $n,612 $8.754 $24.200 | F20,652 | 523794 $a 1,688
16 a ] 5 $6,612 8,734 $24,200 20,652 | 522794 Fa 1 6
17 [ 6 ] 6,612 8,734 f24,2 Fan,e52 | 522,794 $41 688
18 5 $24,200 $41,688

'Includes wingwall piles far Type IV, |1, 1| beams,

Includes wingwall drilled shafts for Type IV, (I || beams.




Tamiami Trail Modificd Water Deliveries o Everglides Mational Park Project

reparation of Enpgineering Appendix For GRESSI

15

Compa ol Engineers, Jacksonville, Florida

Altermntives 1, 2 &4
iBeidgis | & d)

SUBRSTRUCTURE & SUPERSTRUCTURE ALTERNATIVES COMPARISON

COATRUC T Design Taminm e Traildesigntcosieml vosialermanves: 1,240 Tape & Oridges | aml & oy [CORT

D By WL LeCanrile

Ehecked by O LI

Wovember 29, 2000

Must economical supersiructure type:
Most economical substruciure tvpe:
Ciprimum Span Arrangement:

Total bridpe length:
Total number of beams:
Tamtal length of beams;
Mumber of piles or drilled Shafis;
Length of Piles ar drilled Shafts:

Type TI
1§ in.

L1 spans ac 43,18 FT.

475.00 P,
L5
150,00 )
44
131304 FL

Mumber ADJUSTED SPAN LENGTH Numhber Ciont of Substrociunz Cost of Supersiruciuee Tonal Cost of Structure

of 1% in. 24 in. X in. ol 18 in 24 in, M in. 1§ in. 24 in. 3 . 14 in. 24 in, M in,

Spans File Pilee Slaft Piers File File Shall File Pile Shall Pile: Pile Shaft
5 3200 B 9360 T, L0 F, 4 SL40, 0734 F178,542 S2LUO0T | B4R 7300 B4R o G452, 454 [5590,660 |FIET, 191 5671554
i TT.92 F1.| TR.A3 Fi. T9.17 FL. 5 5154627 RETiR L] ST 0dh | FA60630 | EATI 607 S37S, 560 [$524,256 |$51K,504 |5613,500
7 6700 FL | 67.43 Fi 6. 24 FL f SL50, 187 | Kldn, S0 SIA1A6 | $AT03AT | 53727060 [ S3TT.A54 |$5I6,5M [RE19TLS |S62E.908
b 5451 P S9.25 T G0, 13 F1, 7 513,084 $159,732 SIT0062 | BA0008 [ 53z ERT ST 5% | F505,002 [RE02,260 | 5617957
o 5244 FIL| F1ROFL 5178 FL [ SIRS 573 | “%172,465 SIR02AT L3471, 002 SEEAT9R2 S99, 764 [RS06, 665 [ES16,447 | 5630001
[ 4735 FL| 47.80 Fu AR FLL 0 SL77, 980 SLES, 198 SA0E, LIE [ 532,170 | 5545423 350932 (K520 155 | 5530,625 [Shn0, 045
11 431,18 Fi | 4204 Fro 4455 F1. 0 5174,503 SL93,077 5322135 SMIE Sal [ 5321.914 FA2E, 620 |H495 072 |S504, B0 | 505,755
12 | 3971 Fr| 4017 B, 41,08 F1 11 SL85,R17 S205, B 341,011 5319566 | 8323254 | 3320602 (5505 383 |S529 064 15671 640
13 3677 R, 37.23 T, AR.15 Fu, 12 197,122 SIIE, 52 H35% HET SARLATI [ 53256 | FAEedd BRIV 084 | S543 L3R |S602,550
14 14.25 FL.| M.71 Fr. A5.064 FL (& 5208 427 5231,275 S3TR,T0d S321,578 | 8325,93T | 334,655 [S530,005 |S557,212 (3715218
15 (3207 Fu| 353 T, A1.47 Fu, 14 R21% 752 52443 008 SIOTRGG | 5322544 5327278 | $336.567 [S542,316 5571287 [$734.300
16 | 30016 F | MLe2 Fr, 3156 Fr. 15 5231,037 H256, 741 416,515 S321,500 ) RA2E620 | 3IIRAETO [S554,62T |S5HS5, 360 475510
1T | 2647 Fi.| IR Fi. 294K Fr. 1 5242542 G200 47dL $435,591 5324500 | §319.901 FLL601 |S566, D34 |S500455 | 5776052
I 28,39 1L i 454,267 F2, TS 790,970

Humher Mumber of | Total Length | Number | Total Length

ol Estinated | Foundation | Superstructure | Number | Mumber Piles or ol Piles or of Test af Test

Spans Cost | Allernatve | Alernative | of Spans | of Beams | Dirilled Shafts | Drilled Shatts]  Files Piles
5 FART. 19 24 in Type IV 5 & 33 ROl 0 ) L2600t
) A5 1K, 504 4 0. Type [V 4 4 1 alE N & 126 0
7 519,715 4 in, Type 1M1 7 5 a3 RN 1 1261
£ |$502,264 24 i Twpe 11 [ 4 37 9949 i 3 126 1
@ | $S06 665 18 im. Twpe 1M1 a 4 A4 1323 it 3 126 10
10 (RS20, 155 18 in, Tupe 1M1 10 4 54 145K 1t 3 RURTY
11 |8493,072 18 n, Type 1T 11 4 40 1323 3 126 1t
2 |8505, 285 I8 im, Type 1T 12 4 R 1431 & 3 126 it
13 [S517 694 I8 in. Type 1T 13 4 57 1539 0t 3 124 £t
14 |S530 (05 14 im. Twpe 1L 14 4 nl 1447 11 3 126 0
15 |5542 3Ma 18 i Tepe 11 15 4 5 1755 1 i 126 01
16 |S554, 027 18 in Type 10 16 4 ht I1BR3 11 K 126 11
1T |s566, 058 14 im. Pype 11 17 4 73 1971 N 3 126 11
TR 5796, 970 il i, ] Twpe 1 1% 4 &g sk 1L

5463 0172 = --- Minimum




Tamiami Trail Modilied Water Deliverics to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps ol Engineers, Jacksonville, Florida

Alternatives [, £ & 4

(Bridges 1 & 4) ESTIMATE OF PROBABLE CONSTRUCTION COSTS

B STRUCT  Designt Tamiami-Trail'desipntcost-analvsisidterarives-1, 2 A Type A Bridges Land 4.a0s1C058T

PBS]

Crone by: M. LeComie
Checked by O, Li

Movember 29, 2000

lem Quantity  Units Linit Price

SUPERSTRUCTURE:
Concrele S05.6 CY $310
Reinforcing Steel’ 103638  LBS $0.45
Bridge Floor Grooving 2111 5y $2.50
Traftic Railing Barrier G500 FT £as
Expansion Joints” 86,2 FT S84
Type 11 Beam 1900.0 FT 554
Meoprene Bearing Pads b.627 CY 5425

Superstructure Subtotal

SUBSTRUCTURE:

Concrele 2004 Cy 415
Reinforcing Steel” 29273 LB .45
Pile Hole, Preformed 45 EA F200
Test Piles (26 Ft. fla0
1% in. Prestressed Concrete Piles (F & D 1323 . 33
Pile Splices 3 EA S0
Dreilled shaft LF 5220
Test laad for drilled shaft EA H0,000
Core (Shaft Excavation) LF

Temporary casing LF

Casing splice EA

Excavation, unclassified shaft LF

Drilled shaft sidewall overreaming LF

Excavation, unclassified extra depth LEF

Substructure Subtotal
Construction Cost Subtotal
Mobilization (5% of Construction Cost) | LS
Contingency (15% ol Construction Cost) L LS
Total Construction Cost

Deck Square Footage (FL)
Cost Per Square Foot

Ratic of reinforcement to superstructure concrete: 205 Lha/CY,
a1
“Ratio of remforcement o substructure conerete: 145 LIw/CY,

3 i . ;
Mumber of expansumn piers: 2

Amount

5156.721

$46.637
$5.278
$33,250

$7.238
FL02,600
54,002

5355815

83,7090

H13.175
$9 800
$20, 160
$43,659
%550

S171, 140
5526,955
% 26,348
% 74,043
5632,347

20,465
$30.90/s0




Tamiami Trail Modified Water Deliveries to Everslades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

Alternatives 1, 2 & 4 {Bridees 2

& 3

BRIDGE AND SPAN LENGTHS

[ S TRUC T Desipnt Tamiami-Traildesigntcost-analysistalermives-1, 23 Type B Bridges 2 aed 3. x05]SUPER

PBS]

Trone beye: M. LeComte
Checked be: C, Li

Movember 26, 2000

Determine Bridge Length based on hydrauolic opening:

i

Bridge Length (L)

-

3 Berm Width

Front Edge
of End Bent Cap

Existing Natural

Ground Line

-—— Front Face of Backwall {FFBW)

Contral

h,
Min. Wert.

l Water El.

Clearance
Y

A

Hydraulic Opening

“

Hydraulic Opening Width at Natural Ground Level
Natural Ground Elevation

Contreld Water Elevation

Mimmum Clearance over Control Water Elevation
Berm Width

Vertical Distance {rom bottom of beams o wop of Berm where slope starts

o

istance From FFBW to From Edge of End Bent Cap
Minumum Span length

Preliminary Bridpe Leogth (No adjustment due to pile/drilled shaft in the opemng), L' =

Y

300,00 Fr.
500 Fr,
T.50 Ft.
.00 Ft,
3.00 Ft,
2.25 Ft,
2.00 Fr,
25.00 Fu,
33500 Ft.

Number of ADJUSTED BRIDGE LENGTH (L) ADJUSTED SPAN LENGTH
Spans 1% in, Pile 24 in. Pile 36 in. Drilled Shalt | 18 in. Pile | 24 in. Pile | 36 in, Drilled Shatt
4 33050 F. 341.00 Fr. 34400 Fr, B4 88 Ft. | 85.25 Fu. 86,00 Ft.
5 341,00 Fr, 34300 Fr. 347,00 Fr. 68,20 1, | 68.60 Ft 69,40 F1,
1] 342,50 F1. 34500 Fr, 350.00 Fr. ST.08 B | 57.50 Fr. 58.33 I,
7 344.00 F. 347.00 Ft, 353,00 F, 4914 Fu. | 49.57 F. 50.43 Fu,
b 34550 F, 349.00 Fr. 356,00 Fu. 43,19 Fr. | 43.63 Fu. 44.50 F.
a 347.00 Fr. 351.00 B, 35000 Fr. AR50 B | 3900 Fr. 39,89 [,
10 348,50 Fr. 353,00 I 362,00 Fr. 14 85 Fr. | 3530 Fu 36.20 Fr.
11 350,00 Fr. 35500 Fr. 36500 Fr. 31.82 Fr. | 32.27 It 33,18 Fr.
12 351.50 Ft. 357,00 Ft. 3(:3.'[_]0 Ft. 2029 Fr. | 2975 Ft. 30,67 Fu.
13 353.00 Fu 35000 Fr. 37100 Fr, 28,54 Fr.




Tamiami Trail Modified Water Deliveries to Everglades National Park Project

Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, JTacksonville, Florida

Alternatives 1, 2 & 4 (Bridges

2&M

BEAM SPACING vs. DESIGN SPAN

LSTRUCT Designt Tamaarmi=Trai hdesigitcost-anabyaistaliernatives- 1L LA Type B Bridees 2 ond 3 <& SUPER COMP

PBS]

Lo by B LeComee

Checked by: C. Li

Movember 249, 2000

Determine beam spacing and design span:

Bridpe Width;
Slab Thickness:

43 08 T+,
8,50 .

Number 'Beam lnggig—n Span

of Beams Spacing AASHTO Type [ AASHTO Tvpe [T AASHTO Type IV 18" Double T| 24" Double T | 30" Dhouble T
4 10.77 FL. 46,00 T't. 65,00 It $4.00 F1.
5 B.62 Fu. 52,00 TI't. 73.00 I, 20,00 Ft. - _
f T.18 F1. S8.00 Ft. T8.00 I'L. 96,00 I't. 40.00 Fr. 50.00 1. Gl Fi.
7 6,15 Fr. 62.00 Ft. §2.00 FL. 08,00 Fi.
8 5.39 F. 66.00 Ft. 84.00 Ft. 102.00 Fi.

I e g : . 3
Beam spacing is based on assuming the cantilever to be half of the beam spacing.

b
Desipn spans are determined from the charts based on the beam spacing given.




Tumiami Trail Modificd Water Deliveries to Everglades National Fark Project
Preparatien of Engineering Appendix For GRR/SELS
Corps of Engineers. Jacksonville, Florida

Allernatives 1, 2 & 4
(Bridges 2 & 3}

AASHTO BEANS COMPARISON

LS TROC T Desipnt Tansiand- Trail'clessen'wost-analvsicaliomatyes- L 24 Tepe B Rridges 2 amd 5,215 SUPER_COMTP

PBS;

e bt ML Lelainte
Checked by; 2, Li

Mowember 29, 2000

Adljusted Span

MNumber of AASLITC

Number Lengih Beams Required
of PILES Drrilled LK Piles 24" Piles Dirilled Shaft
Spans 14 in, 24 in. Shafi I | ] v I 1 1% 1) I
4 B B8 Fr, | B525 F, | He0 F, | b 5 ] 5 4] =
A A 20 T, nit a0 T, 05, di 1y, A 4 5 4 5 4
f 5704 Fe STAO T, | SEAD T, it 1 A [ 4 4 Tl 4] 4
T | euR [ean [oan | s 1 e e s s | st
A | 4309F | 43 F. | d450F, | 4 4 4 4 4 4 4144
o 850 Fr, KCAEINEN 3989 1, 4 4 4 q It 4 4 1 4 ] 4
[ 3,85 Fr, 35,30 K. 3620 F1. 4 4 4 4 d a4 A 4 4
11 31,82 Fr, 32,27 F, J3 18 H, q & 4 4 4 4 4| 4 ] 4
12 20, 2% Fr 20.75 A1, 06T F, d d 4 4 3 4 4| 4 4
I3 2E54 T 41 4| 4
Estimated Construction Cost
MNumber of AASHTO Beams
of 14 . Piles 24 in, Piles DRILLED SHATT
Spans 1l m | I 1t Iy 1 i v
4 NiA SIR1972 | 5142590 Nih FLR2, 77 | 143,220 MiA FLH4, 584 | 5144 480
5 WA 5104235 5114,576 NiA 14005 | 5115248 WA FL16,245( S116,502
[ ST1E,470 £01 .',":};:'I SULSO80 [ F111,780 ) 562460 | STIS920 [ 5132300 ) 393,800 | 51176400
T F02 580 Hua,192 5105, 544 EO5A00 | 592600 | 116,502 1 FO5 30 | 59 604 STLR, A8
R F7a,628 SN2, 55 SLIn0EK | 375,384 | 593,532 | 3007204 [ F00,896 | 395408 S119 616
Q 574,452 L 106,592 | $75.R16 | $%4.0p% | 2017936 577,544 | $90,212 | 5120624
10 575.27h 5033494 ST 0 | F70,248 | 394604 | BLIR A08 [ 578,192 | 397016 | 5121632
11 575,605 S0 200 FLITA00 | F70,680 [ $95, 140 | FL19280 [ 578,840 [ 397 8520 | 5122 640
12 575,924 56,202 FLIR 10 | 77,012 | F95.670 0 FLI% YA [ 579 44K .1-i*ilH,!"|:-1- 3 |:.2.1||‘l4\“|
13 M NiA NIA MAA MNA NA SR 136 [ RN A2E | R124,056
Most Economical AASIITO
Number Beam Type
of 15" PILES 247 PILES DRILLED SHATFT
Spans TYPE COST TYPE COST | TYFE | COST
4 &' 142, 5% 1A 143,24 1V | F L4, d80
5 1 114,235 [11 114,905 [ Fui6 245
f I S9L, T [ F02 460 [1r 593 a0
7 1L 392102 [ FU2, 05 i 0
L 1T 374 H24 11 575384 Il F76, K00
9 1 Frd 52 I1 S75.81a |1_ $‘.-'."-.54_4
15 1l F75,276 I1 570,245 I F7a, 12
1t 1T Fi5 600 Il 76,6 1l F78 B0
12 1 $75.024 1 577,112 i £79 488
13 1 S, 156




Tamiami Trail Maodified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS mg
Corps of Engineers, Jacksonville, Florida Done byt M, LeCranie
Alternodives [, 2 & 4 e = - a s r
(Bridges 2 & 3 SUPERSTRUCTURE ALTERNATIVES COMPARISON | checked by: €, 1
Ji S TRUCT Desi e Taminmi- Teaildesipoteost-ana vsisiblernatives: | 2 41 Type T Bridges 2 and 3,515 SUPER © November 28, MK
Mumber AASHTO BEAMS WITH DECK Florida Double Tee Beams
at 18" PILES 24" PILES DRILLED SHAF 18" PILES 24" PILES DRILLED SHAF
Spans | TYPE| COST [TYPE| CQOST |TYPE| COST TYPL COST TYPE COST TYPE| COST
4 [V | $296,944 [V | $298 256 I3 | 5300, 880 MNiA MiA NI
5 1| 269,271 1|3 2?[].5;5] m 5274009 MiA MiA MSA
) T | 247,508 1T 71789249 315 TV [R2IS2028 | POTA0 [ $515.750( TOTI0 | $517,500 | FINT30| 5525, 000
7 1T | $248,.592 I | $250, 760 M [ 5255006 | FDT2 |3443.760( FDTX4 | 5447630 (FDTH 5529, 5040
2 11 F231,710 11 $234 058 ] SX38,752 | FDT2d | 3445695 FOT24 | 5450,210 |FDT24| 5459, 240
g 11 $232. 710 11 $235.399 1 S2a0, 764 | FDTIA |$374.760( FDTIE | 5379080 |FIXTI&| 387,720
10k 1 $233,722 11 $236, 740 ] 522,710 | FDOTIE 33763801 FDTIS | S5381,240 |FDTIE| 5390, 960
11 11 $234 728 11 238,082 11 244,788 | FOTIR |$378.000| FDTIR | 5381400 |GDFTLE| $3494 200
12 11 $235.734 11 F230.423 11 F2416, 300 FOTLE .$3'?9,{11{|' FDTIS | %385,.500 [BDTIS| $397 440
13 11 4B B12 FDTIE T—‘.mt]:ﬁ.i‘;{!l
Dreck Reinforcement 205 bsfCY concrete
Cost of Deck per font $2435/11.
PRECAST SLARL MOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE
Mumber 18" PILES 24" PILER DRILLED SHAE 18 i, Pile 24 in. Pile 36 in. Shaf
al Thick-| Estimated | Thick- | Bstimated | Thick-| Estimated § Mumber | Beam | Estimated | Number | Beam | Bstimated | Number | Beam | Estimiled
Spans 5% Casl Mness Cost ness Cost Jof Beams| Twpe Cust of Beams | Type Cost | of Beams| Type | Cost
4 5 [V 52906, 044 h [V 5298, 250 ] IV | 5300, 580
5 3 111 F209,271 h] 111 270,851 5 I | 5274009
3] 4 111 F247 508 4 111 $249 315 4 10| 5252928
3 4 111 248, 5%2 4 111 F250, Tidd 4 11| 5255096
R 4 11 $251 ,"."]ﬁ' 4 11 $234 058 4 Il | 5238,752
b 3 F795 945 23 FA05,120 23 SB23.470 4 11 F232.710 4 11 F235, 100 4 Il | 5240,704
10 21 $729 874 21 $739. 298 21 794,249 4 11 $2 3j.?22 4 11 $236, 740 4 ] $242 776
11 20 FoUE. 110 0 FT0E 083 2 FT2E 029 4 11 $234.728 4 11 $238,082 4 1| $244,788
12 L& F630,991 19 F676 408 1% 697,312 4 11 F235.74 4 11 $239.423 q 11| $246 800
13 18 665 997 q 11| $248,812
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Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps of Enpineers, Jacksonville, Florida

Alternatives 1, 2 & 4
(Bridges 2 & 3)

INTERMEDIATE BENTS / PIERS

[ S TRUCT Desipr Tarsiami- Traildesipnicrs-analvsisialierniives- 1,2 44 Type B Bridges 2 aid Jals]SUPER COMP

Cheched by: ©

PBS{

Dine by M. LeComie

Li

Mosvember 29, 2000

18" ar 24"
Driven Pile

Intermediate Bent Secticn

Pier Sect
(2 Drilled Shafts)

I

Drilled
Shaft

Foundation Type| 18 in. Pile | 24 in. Pile | 36 in, Shafl
Estimated Pile Embedment Length 19 . 19 . 14 1.
Pile Length Above Ground g fi. g1, a1,
Total Length of Pile] 2710, 271, 22 I
Estimated Cost of Ope Pile/Drilled Shatt 891 £1,242 54,540
Bent cap cross sectional areal 9.0 sg.ft 9.0 5.1 12.0 5g.1t
Bent Cap Length| 43 i, 43 i, 43 1t
Total Conerete Yolume| 4.4 CY 144 CY 19.1 CY
Feinforcement it 145 1bs/CY 2082 Ibs 2082 by 2776 b
Batimated Cost of Bent Cap|  $i6, 897 %6, 897 59,196
FRESTRESSED PILES 14 in. 241, DRILLED SHAFT 36 in.
MNumber of test loads per bridee 2 e, 2 en, Murmber of test loads per bridee l e
Core (Shaft Excavation)
Length of temporary casing
Bar. total cost of test piles wi dynamic load test per bridge| 513,440 513,440 % of casing splice
Excavation, unclassified shaft
% ol pile splice L% L% Drilled shaft sidewall cverreaming
% of pile hole preformed LO0% |00 % Excavation, unclassitied txtn\_dcp[h
Mumber Number of Piles MNumber of Total Cost of Piles Total Cost of Total Estimated Cost
o Required Drilled Shafis per Beot ¢ Pier Lrilled Shatt ol OME Pier
Spans 18 in. 24 in, 36 . 15" Pile 24" Pile per Pier L8" Pile | 24" Pile | 367 Shaflt
4 9 5 2 $14,208 FLLTT 26,347 521,295 | 518,672 | $35.543
5 7 4 2 SLL,074 $9,196 $22,180 | 517,971 | $16,003 | $31.376
f ] 4 2 59,300 $5,524 $19,680 16,197 | $15.421 528,870
7 5 4 A 57,750 R.076 18,013 $14,647 | $14,973 527,209
4 4 4 2 56,328 57,756 516,523 13,22 14,653 | 526,019
o 4 4 p %6 (B8 57,516 515,930 F12,985 | §14,413 | 525,126
10 4 4 2 $3,901 57,329 515,236 F12,798 | F14.22 524,431
L1 4 d4 2 $3,752 57,180 514,680 fla.ede | B14.077 | 523,876
12 4 4 2 $3,630 §7.058 $14,225 | $12.527 | $13.955 | $23.421
13 2 $13,847 $23.043




Tamiami Trail Modified Water Deliveries (o Everglades Mational Park Project

Preparation of Engincering Appendix For GRR/SEIS
Corps of Engineers, Tacksonville, Florida

Alternatives 1, 2 & 4
(Bridges 2 & 3)

END BENTS

II:'.STR UCTDoesipn Tammami-Teaildesignicast-analysishalernatives-1,2 45 Type B Bridges 2 and 3.x1s]SUFER COMP

PBS]

Do hy: W, LeCamie
Checked bw: O Li

Mowember 20, 2000

Foundation Type| 18 in, Pile | 24 in, Pile | 36 in. Shatt
Estimated Pile Embedment Leagth| 1916 1911, 41t
Pile Length Above Ground . a8t 81
Total Length of Pile| 27 I 27 n 22 1.
Estimated Cost of One-Pile/Dritled-Statft| - ~$%01 - $1,242 4, 540
Bent cap cross sectional areal 7.5 s 7.5 5.0 12,00 st
Bent Cap Length| 43 . 43 11 3.
Total Concrete Yolume| 12,0 CY 12.0CY 19.1 CY
Reinforcement at 145 [bsfCY 1735 Ths 1735 Ths 2776 Ihs
Eatimated Cost of Bent Cap) 55,747 55,747 59,196
[PRESTRESSED PILES 8in. | 24m |DRILLED SHAFTS 36 in.
Core(Shaft Excavation)
Length of tempaorary casing
Fercentage of casing splice
Excavation, unclassified shaft
% of pile splice 10 % [ Drilled shaft sidewall averreaming
% Pile hole preformed 100 % 1005 xcavation, unclassified extra depth

Wumhber Mumber of Piles Numher of Total Cost of Files Total Cost of Total Estimated Cost
ol Rcu;un‘rdl Dirilled Sh;ni'na" per Bent / Pler Dirilled Shaft of ONE Picr
Sprans 1% in. 24 in. 36 in. 18" Pile 24" Pile per Pier 18" Pile | 247 Pile | 367 Shalt
4 4 f 5 38,816 8,754 $24.200 [ $27.951 | FAT.BRO | $46,783
] 7 f 5 $1.714 8,754 $24.200 24,181 F25.221 4,115
i) 7 i] 5 $7.714 5,734 24,200 24, 181 $25.221 $4d,115
7 & 4] 5 $6,612 8,754 F24, 200 Fa3.0m9 525,221 Fdd 115
b & i 5 $6,612 8,754 24,2 20,652 522,794 41 08
G f & 5 f6.612 38,754 24,200 20,652 522,794 Fd1 088
14} ] & 5 f6,612 8,754 24,200 20,652 522,704 541,688
11 ] & 3 $6,612 £8,754 24 200 | 520,652 22,704 541,688
2 fr & K] 56,612 58,754 24200 | 520.652 | 522,794 541,688
13 5 $24,200 | S41.,688

"Includes wingwall piles for Type IV, 111, 1] beams.

Includes wingwall drilled shafts for Type IV, 1, 1| beams.




Tamiami Teail Modified Water Deliveries o Everglades National Park Project
Preporation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

Alermatlves 1, 2 & 4

ez &3 | SUBSTRUCTURE & SUPERSTRUCTURE ALTERNATIVES COMPARISON

CETRUC T Designt Taminmi- Traildesizntorst-aml vsistalerarives: 1,20 Tvpe 8 Oridees 2 and 1xle[SUPER COMT

Prone s WL Laleomie

Checkad by ) L

Mowemhber 29, 20010

Mumher ALIUSTED SPAMN LENGTIT MNumbher Cional ol Subsiriciune Cost nf Buperstructore Totul Costoof Struciure

of 1K in. 24 1. b, | 18 in, i, M, L& in, L 24 in. Al in, 1K in. 24 in. 3 i
Spans File TMile Shaft Piers File File Shafl Pile File Shall Pile Pile Shaly
dq Ha. W8 FIL| HS5.2% Fr. Hiw 10k FL 3 SLIY,THT SLLLTom SEO0L 95 ) R2ASdd | SI08,250 SAO0LRED [FA06, T BL0,050) 5500075
b G420 FL | délal B 9 A0 [ 4 SLE0245 FNER AN S5, 7M | R269,2T7L |  S2T0LES] S2TLN08 [JIEY 516 | $IRS 6 (3487741
s ST.08 | 37.50 Fr SE.33 Fu 5 SL29, M FLIT 50 S23Z.46L0 | 5247508 | 5249315 S252U28 [$376,B54 | $2T6 Bal (5485558
7T 49,14 F1.| 4957 Fr. S0.43 FL fr H134,034 S140,279 5251486 SR S0 [ S250.Ta0 | 5255050 |RIR2Z, 631 |FINL038 [5506,551
" 4119 FL| 4362 Fi 4450 F1L T RISGIETE | OSTARISRT [T RInS SO [ RIFLTLO) TS234,058 F2TK, 752 [FI65, 588 |$IR2,215 (5504, 260
k] 8560 FL | 3000 Fr, 39,89 FI, b SI45, LHG SLnm,ERL LIH4,3R3 SZ3Z,TI6 [ B235. 599 | 3240 Toed [R3TT R0O 5306 200 |5525, 148
1 JLRS Fu | 3590 Fr. 3620 FL. u 1 St b 5173624 S303,250 | 8233,722( 5236740 | £242,7T6 [R300,2100|5410,3064 |£546,055
11 IL.82 FL| 2227 I 4318 Fu 10 167,793 Sl8n, 157 5322135 S234, 728 | $23H,0M2 | F244,THR (5402521 (5424 438 [$5a6, 923
12 2929 F,| 2975 T, 3067 Fr 11 175,007 I8 R 3341011 5235.734| 209410 Faan BO0 (54714, 832 (5438, 502 [$557 811
13 2H.54 L 2 F359,887 F248,812 Ja £
1

SUMMARY OF MOST ECONOMICAL ALTERN

Numher Mumber of | Total Length | Number | Total Length
of | Estimated| Foeodation | Supecstructuee | Member | MNumber Files nr of Piles or ol Test of Tes

Spaas Cast | Alermative | Alersative | of Spans | of Beams | Dirilled Shafs| Drilled Shafts]  Piles Piles
4 (30,050 T4 1. Type ¥ | 4 5 25 LR 2 LT
5 FARS, fhd H in, Twpe 101 5 i 26 02 F4 LN ]
h FaTn, 5l L& im, Twpe 101 fi | 42 1134 1 2z i 1l
7 SIRZ, 03] 18 in. Type 111 7 4 4l 100D & 2z LRI
1 Y305, 584 14 in Type 1L b 4 K 1026 44 2 He L
0 G377, 500 18 i, Type 1T 'J 4 42 1124 1t 2 B
10 [S390, 210 14 im, Twpe 1L 10 4 di 1242 1 2 B n
11 [54l2, 521 14 in Twpe 1L 1 4 il 1350 1 2 RN
12 |s414,832 18 in. Tepe 10 2 4 5d 1458 1l 2 LR
13 SAlE, GO KIRT Tupe 1T 12 1 Gd T4H 1L
El

FI65, 580 < - Minimum

RESULT OF COST COMPARISON STUDY.

Most econagimical superstruciure type:
Most economical substructure type:
Optamum Span Arrangement:

Total bridge lensth:

Total number of brams;

Total length of beams;

Mumber of piles or drilled Shaifts;
Lenpth of Piles or drilled Shafts:

Type Nl

8 in.

B spans at 43,19 FT.
345 50 1.

3l

138200 FL

KH]

L0260 L




Tamiami Trail Modilied Water Deliveries to Everglades Mational Park Project

Prepar

ation of Engineering Appendix For GRRE/SELS
Corps of Bngineers, Jacksonville, Florida

Aliernatives [, £ & 4

(Bridpges 2 & 3)

ESTIMATE OF PROBABLE CONSTRUCTION COSTS

U STRUCT Designt Tamiami-Trailbdesipnicost-analvsizalleratives-1 2,8 Type B Bridees 3 and 1 s1JSUPER COMP

PBS]

Drone by ML LeComee
Checkesd by: O Li

Movember 29, 2000

Iiem

SUPERSTRUCTURE:

Concrete

o ok el
Reinforcing Steel
Bridge Floor Grooving
Traffic Railing Barrier
Expansion Joints”
Type 11 Beam
Meoprene Bearing Pads

SUBSTRUCTURE:

Conerele

4
Reinforcing Steel
Pile Haole, Preformed
Teast Piles

I8 in. Prestressed Concrete Piles (B & D

Pile Splices
Drilled shatt

Test load for dreilled shaft
Core (Shaft Excavation)

Temporiry casing
Casing splice

Excavation, unclassified shalt
Drilled shaft sidewall averreaming
Excavation, unclassified extra depth

Moabilizatic

Contingency (15%

1 R
i

H
Rati

Quantity  Units Linit Price
Kl CY 310
TH3R3 LBS $0.45

1530 Y $2.50
691.0 FT $as
Hi.2 FT 564
1382.0 FT 554
T.o02 Y 5415
Superstructure Subtotal
158.8 CY F15
23031 LBS 50,45
38 EA $200
Bak F1. Fla
1026 Ft. 33
- EA BIRIY
LE 8220
EA H50000
LF
LF
EA
LF
LF
LF

Substructure Subtotal

Construction Cost Subiotal

L5
LS

of Construction Costy 1
of Construction Cost) |

(S

Total Construction Cost

Deck Square Footape (FL)
Cost Per Square Fool
05

of reinforcement 1o superstructure concrele; Lhs!CY,

o of remtorcement to substructure conerete: 145 Lhs/CY,

k| . i .
Mumber of expansion piers: 2

g

$

$113.994

$33.022
$3.830
$24.185
$7.238
£74.628
52,976

5260,782

65,916

10,364
7,600
$13,440
$33.858
5440

5131618

S392,400
19.620
58,860

$470.880

14,885
§31.63/s1




Appendix D-3 Alternatives 1 and 2 North Canal Detour
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Tamimmi Trail Modified YWater Deliveries to Everglades Mational Park Project
Preparation of Engineering Appendix For GRR/SELS

Carps of Engineers, Tacksonville, Florida

APPROACH BRIDGE

BEAM SPACING vs. DESIGN SPAN

PERMANENT & TEMPORARY STRUCTURES FOR ALTERNATES 1 & 2 USING NORTH DETOUR

»
Dome bz B Omarli

Cleeked y: C. L4
Mowvemhber 29, 2000

[ASTRUCT Dhegiend Tnmiani-Traildesignicast-nnalysistaliermative 18&2 northdetert | sommaryoeethdetous, 15 ]5oimma

SUPERSTRUCTURE OF APPROACH BRIDGE
Bridge Width:  42.00 Ft.
Hridge Length:  1200,00 Ft.
Precast slab thickness: 24,00 in.
Foadway width; 24,00 Ft.
Shld, Width on each side; 3,00 Fi,
Width ot pile cap: - <3:50-Ft.,
Depth of pile cap: 3,00 Fi,
SUBSTRUCTURE OF APPROACH BRIDGE
Cap width:  3.50 T,
Cap depth:  3.00 Ft.
Orilled shaft spacing: 30,00 Fi.
Drilled shaft length: 29,00 L.

SUPERSTRUCTURE OF TEMPORARY BRIDGE

Bridee Width: 32,00 T,
Bridge Lengeh:  1500.00 Ft.

Lightweight slab thickness: 5000 in.
Span length: 300040 L.

Cap width;  4.00 Ft,

Cap depth:  X.00 Fi.

Mo, of drilled shaft per pier; 2

Drilled shaft langth: 29,00 Ft.

INPUT

- 4 3

Cap width:

Cap depth:

MWo. of drilled shaft per pier:
Crrilled shaft length:

SUPERSTRUCTURE OF PERMANENT BRIDGE
Bridge Width:

Bridge Length:
Lightweizht slab thickness:
Span length:

3200 Ft.
150404 Fi.
5.0 in.
J0.04) B,

4.00 Ft.
.00 Ft.
p

29.00 F1.




Tamiami Trail Modified Water Deliveries to Fverglades National Park Project

PBS]

Done by: F. Drmarl

Preparation of Engincering Appendix For GRRE/SELS
Corps of Engineers, Jocksonville, Florida

ESTIMATE OF PROBABLLE CONSTRUCTION COSTS Clecked byv: O L

APPROACH BRIDGE

PERMANENT & TEMPORARY STRUCTURES FOR ALTERNATIVES 1 & 2 USING NORTH DETOUR Movember 2%, 2000

[STRUCT . Lesign Tamiami-Trailwesigntcost-amly sistaliermative 1&2 oprtlxdetous susnmaryoortdetour, 118 )summa

Item Cuantity Units Unit Price Amount
SUPERSTRUCTURE:
Class 11 Conerete -- {Superstruciure) 0 CY $3 100060 0
Reinforcing Steel - (Superstructure)’ o LRBS F0.45 0
Bridpe Floor Grooving S6E00 Y $2.50 $14,000
Traific Railing Barrier 2400.0 FT $35.00 $Ed 000
Expansion Toints 0.0 FT $Ed.00 o
Precast Slab (24 in. thick) 17333 CY $750.00 $2,800,000
MNeoprene Bearing Pads 41.7 CF ba25.00 $17.708
Superstructure Subtotal $2.915,TOR
SUBSTRUCTURE:
Class [T Concrete — {Substructure) 933 Y F415.00 $387,333
Reinforcing Stee] -- i?juh‘i[l'utlul'ﬂjl 135333 LES $0.45 Sl G000
Pile Hole, Preformed ] EA 20000 S0
Test Piles 1] Fr. S1a0.00 S
Prestressed Conerete Piles (F & D ] Fr. 533.00 S0
Pile Splices ] EA ST 50
Drrilled shaft 2378 LF 220,00 5523, 1640
Test load for deilled shatt 1 EA S50, (O (0 £50 ()
CorefShalt Excavation) 4] LF 000 S0
Temporary casing 0 LF S0.00 0
Casing splice{Included in shaft price) 0 EA F0L00 0
Excavation, unclassified shall 0 LF F0.00 0
Dirilled shafl sidewall overreaming 0 LE $0.00 %0
Excavation, unclassitied extra depth 0 LE $0.00 $0
Substructure Subtotal 1,021,393
Construction Cost Subtotal $3,937,102
Mokilization (3% of Construction Cost) I LS L1964, 855
Continpency  { 13% of Construction Cost) 1 Ly 5590,565.25
Total Construction Cost 54,724,522
Deck Sguare Footage (Ft.) 50,400
Cost Per Square Fool $93.74 /51
'Ratio of reinforcement to SUPETSLTUCIUTE conerete: 205 Lhs/CY,
lR:nin of reinforcement o subsructure concrete: 145 Lbs/C¥.



Preparation of Engineering Appendix For GRR/SELS
Corps of Engineers, Tacksomvalle, Florida

Tamiami Trail Modified Water Deliveries to Everolades Mational Park Project

APPROACH BRIDGE
(REUSE OF DECK)

ESTIMATE OF PROBABLE CONSTRUCTION COSTS

PERMANENT & TEMPORARY STRUCTURES FOR ALTERNATIVES 1 & 2 USING NORTH DETOUR

Dies by F, Ornnrli

Clieckial by L

Mowvember 29, 2000

[OETRUCT Design' Tamiami- Traildesipntcastanalysistalermarive 182 norbdetoart simmarymaribdelour, xls)amma

Item

SUPERSTRUCTLURE:

Class 11 Concrete -- (Superstructurs)
RBeinforcing Steel - [Superumlcrumh'
Bridge Floor Grooving

Traffic Railing Barner

Expansion Joints

Precast Slah {24 in. thick)
Neoprene Bearing Pads

SUBSTRUCTURE:

Class 11 Conerete -- {Substructure)
Beinforcing Steel -- i Substrucure)”
Pile Hole, Preformed

Test Piles

Presressed Conerete Piles (F & N
Pile Splices

Drrilledd shaft

Test load for drilled shafl
Core{Shaft Bxcuwvation)

Tempaorary casing

Casing splicedIncluded in shaft price)
Excavation, unclassified shalt
Drilled shaft sidewsll overreaming
Excavation, unclassified exora depth

Mobilizinon {53 % of Constrection Cost)
Cintingeney  ( 15% of Construction Cost}

|
Rae of reinforcement 10 superstruchire conerere:

“Ratie of retnforcement to substruciure concrele:

Quantity

i
B
S )
24004
0.0
a75.3
4.7

23T

Uni Uit P
cyY hEILIREN
LBS Filkas
5 52.50
FT 10,00
FT Fad.00
oY F1S0.CH
CF 2500

Superstructure Subtolal

LY FA15 40
LBS F.45
EA F200.00
T 16000
F. 53340
EA hIRTIXEN]
LF B2
EA LATIRVTRE]
LF 00
LF S0
EA LR A
LF S0
LF S, 0¥
LEF SO0

Substructure Subitetal
Construction Cost Sublotal
LS
LS
Total Construction Cost

Deck Square Foolage (F.)
Cost Per Square Foaot

205 Lbs/CY,

143 LbafCy.

Amount

S0

S0

F14.000
F24, 000 (Inscallation)

0
SEOLOO Inseallation)

17,708

$4015,708

67,533

S60, 900

kLU

Hi

bl

Hir

$523, 160

Sk, (O

S0

S0

S0

S0

S0

S0

F1.021.393
$1,637,102
1,855
$245, 505,25
31,964,522

1,400
$35.95 /ST




Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEILS
Corps of Enginecers, Jacksonville, Florida

TEMPORARY BRIDGE

ESTIMATE OF PROBABLE CONSTRUCTION COSTS

PERMANENT & TEMPORARY STRUCTURES FOR ALTERNATIVES 1 & 2 USING NORTH DETOUR

Crome By F. Oirrarli

Checked by C, La

Movember 29, 2000

[ASTRUCT \Desipn Tamiami-Teaildesignicost-nmlysisialiernative 142 norbetour [ summmary notthdetoor, £18 [sumima

Item

SUPERSTRUCTURE:

Class Il Concrete -- (Superstructare)

Reinforcing Steel — {Sll.rﬂ:‘r‘!llrui,'-hlrr:.ll
Bridge Floor Grooving

Temporary Steel Truss Superstructure

SUBSTRUCTURE:

Class IT Concrete — (Substrocturs)
Reinforeing Steel -- (Substructure)’
Pile Hole, Preformed

Test Files

Prestressed Concrete Piles (F & [
File Splices

Drilled shaft

Test load for drilled shaft
Core{Shaft Excavation)

Temporary casing

Casing splice(Included in shaft price)
Lxcavation, unclassified shaft
Diilled shaft sidewall overreaming
Excavation, unclassified extra depth

Maohilization

1 . _—
Ratio of reinforcement to sUperstructure concrele;

5
“Ratio of reinforcement o substruciure concrete:

(5% of Construction Cost)
Contingeney (5% of Construction Cost)

Quantity

741
I #1852
5333
1.0

725
105173
0
0
0
4
2958

e T e B e e B = R =

Lnits

CY
1-BS
5Y
L5

$310.00
40,45
$2.50
3,000,000

Superstructure Subtotal

CY

LES
B4
Fr.
Fi.
EA
LF
EA
LF
LF
E
LE
LE
Ll

541500
50045
520000
S 160,00
533.00
5110000
S220.00
Fa0, D000
Fo.00
.00
F0.00
H0.00
$0.00
H0.00

Substructure Subtotal

Construction Cost Subtotal

LS
LS

Total Construction Cost

Deck Sguare Footage (FL)
Cost Per Square Foot

205

145

Lhs!/CY,
Lbs/CY.

$229,630
$68 333
$13,333
$3,000.000

53310296
S300.003

547,328
Sk

0
0
10
$0
$0

10491001

bab, 360, 398

5218020

218,020

$4,796,437

48,000
$99.9 /ST




Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Tacksonville, Florida

Taminmi Trail Modified Water Deliverics to Everglades National Park Project

TEMPORARY BRIDGE
(REUSE}

ESTIMATE OF PROBABLE CONSTRUCTION COSTS

PERMANENT & TEMPORARY STRUCTURES FOR ALTERNATIVES 1 & 2 USING NORTH DETOUR

PBS{

Done by: Fo Oenarli
Cleecked by: O LD

Movemnber 29, 20600

LETRUC T Design' Tameani-Traildeaigiensi-analysistallernative 182 northdetour\summarymortbdetcar s Jsumang

[tem

SUPERSTRUCTURE:

Clags IT Concrete -- {(Superstructure)
Reinforcing Steel -- (Supersiructure)’
Bridge Floor Grooving

Temporary Steel Truss Superstructure

SUBSTRUCTURE:

Class 11 Concrete -- (Substructure)
Reinforcing Steel — (Substructure)®
Pile Hole, Preformed

Test Piles

Prestressed Concrete Piles (F & 1)
Pile Splices

Drrilled shaft

Taest losud fowr dralled shaift
Core(Shafll Excavation)

Temporary casing

Casing splice(Included in shalt price)
Excavation, unclassilied shaf
Drilled shaft sidewall everreaming
Excavation, unclassifed extra depth

Mohilzation (5% of Construction Cost)
Contingency (5% of Construction Cost)

fas 3
Ratio of reinforcement 10 supersiruciure concrele:

b
Fatio of reinforcement to substructure concrefe;

741
151852
5333
1.0

725
105173

Lnits

Y

[A35
5Y

L5

Superstructure Subtotal

cy
LBS
EA
Ft.
It.
LA
LF
LA
LF
LF
EA
LF
LF
LF

S310.00
80.45
$2.50

F250,000

$a15.00

0,45
$200.00
F1a0.00

F33.00
S010.00
S220.00

S50, 000,00

SO0

SO0

S0

S0.00

S AREY

$0.00

Substructure Subtotal

Construction Cost Subtotal

L5
L5

Total Construction Cost

Deck Square Footage (Fi.)
Cost Per Square Foot

205

143

LbsiCY,
Lha!/CY.

£220 630
$68,333
$13,333
F230,000 (Installation)

$561,296
$301,013
$ay 228

0
50

$1,049, 101
$1.610,308
$80,520
$80,520
$1,771,437

48,000
$36.90 /50




Tamiami Trail Modified Water Deliveries to Everplades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
Corps of Enginecers, Incksonville, Florida

Alternatives [ & 2 (Bridges 1 & &)

BRIDGE AND SPAN LENGTHS

B S TRUCT Designt Tamiami-Traildesignicost-amalysisialiernative L&D nortldetourt Type A Bridges 1 and 4 TOMD

Do by: M., LaComte

Checked by: €. L4

Movember 29, 2000

Determine Bridge Length based on hydraulic opening:

i

Eridge Length (L)

-

. . Berm \Width

- Ll

4—— Front Face of Backwall(FFBW)

F Y
Contral
l Water El,

Min. Vert.
Clearance

b

Front Edge
of End Bent Cap

Existing Natural

A

Hydraulic Opening

Ground Line

“

Hydraulic Opening Width at Natral Ground Level
Matural Ground Elevation

Control Water Elevation

Mininum Clearance over Control Water Elevation
Berm Width

Yertical Distance from bottom of beams (o top of Berm where slope starts
Distance From FFBW to Front Edge of End Bent Cap
Minimum Span length

Preliminary Bridge Length (Mo adjustment due to pile/drilled shaft in the opening), L'

v

425 (1 Fr.
5,000 Fu.
7.5 Fi.
0.00 F1,
3.00 Ft.
2.25 Ft.
2.00 Fr,
28,00 Fr.
46000 Ft.

Number of ADJUSTED BRIDGE LENGTH (L} ADJUSTED SPAN LENGTH
Spans 18 in. Pile 24 in, Pile | 36 in, Drilled Shaft_| 18 in. Pile | 24 in. Pile | 36 in. Drilled Shaft
14 479.50 FL. 486.00 FL. 499.00 Ft. 3M.25F | 3471 R, 35.64 Ft.
15 481.00 Ft. 488.00 Fr. 502.00 Ft. 32.07 Ft. | 32.53 F1. 33,47 Ft.
16 482.50 Ft. 490.00 Fr. 505.00 Ft. 30.16 Ft. | 30.63 Fu. 31.56 Ft.
17 484,00 Ft. 492.00 Fr. 508.00 F. 28,47 Ft, | 28.04 Fu. 29.88 Ft.
18 485.50 Ft. 494,00 Fu. 511.00 FL, 28.39 F1,




Tamiami Trail Modified Water Deliveries to Everglades Mational Park Project
Preparation of Enginecering Appendix For GRR/SELS
Corps of Engincers, Tncksonville, Florida

Alternatives 1 & 2 (Bridpes 1 & 4

BEAM SPACING vs. DESIGN SPAN

{8 TRUCT \DeskeriTansiami- Trail'desipncost-analysisialiernative 152 northdetourt] Type A Dodges | and 4 TOPDOWN. 03] BEAM- (NP

PBS]

Diane by: M. LeComile

Clyecked by Z. L3

Movember 29, 2000

Determine beam spacing and desipn span:

Bridge Width;
Slab Thickness:

43.08 F1.
8.50 in.

Mumber 'Beam ZDEN_[_gl_I__!:;EﬂE
of Beams Spacing AASHTO Type 11| AASHTO Type [T| AASHTO Type [V ] 18" Double T| 24" Double T [ 30" Double T
4 10.77 Ft. 46,040 Ft. 65.00 Ft. #4.00 F1.
5 8.62 Fi. 52.00 Ft. ~ 73.00 Ft. 90.00 Fi.
6 718 F, S8.00 Ft. 78.00 Ft. 96.00 Fi. 50.00 Fi. 60.00 Ft.
7 6,15 Fr. 62.00 Fi. 82.00 Ft. 98.00 Ft.
] 5.39 Ft. 66.00 Ft. B4.00 Fr. 10200 Ft.

Beam spacing is based on assuming the cantilever to be half of the beam spacing.

)
“Design spans arc determined from the charts based on the beam spacing piven,




Preparation of Engineering Appendix For GRR/SELS

Corps of Engineers, Incksenville, Florida

mi Trail Modificd Water Deliveries (o Everglades National Tark Project

Allernatives 1 & 2
{Bridpges 1 & 4)

AASHTO BEAMS COMPARISON

PSS TRUCT Desipn Tamizmi- Trailubaign'cost-armlysisalicrmnative 182 aorhdeicart| Type A Bridees | amd 4 TOPROWN. s IREAM-]

PBS]

[ b b, LaCamee
Checked bv; . Li

Movember 29, 200

Adjusted Span Number of AASHTO

Number Length Bewms Hequired
of PILES Dreilled LE® Piles 24" Piles Drvilled Shadl

Spans 14 in. 24 m. Shaft I 10 I 11 11 v IR
14 34,25 Fr 3471 Fr. 3564 Fr. 4 4 4 d 4 k! 41 4 ) 4
15 207 Fr 12,53 Fr, 33,47 Fr. 4 4 4 q 4 4 4 4 | 4
16 A6 P | dkod R | 3156 Fr, 4 4 4 4 4 4 414 4
17 | 28ATFL | TWME | 2988 R | 4 4 4 B0 T V.. S 15 A A - 5
18 24,539 T, 4| 41 4

Estimated Construction Cost

MNumber of AASHTO Beams
of 18 in. Piles 24 in, Piles DRILLED SHALFT

Spans 11 Im v 11 101 v 1l Ll v
14 Flua 572 S12E, 500G SIGEL12 | RI04,9Ta | R130,244% | 5163206 | R107 784 | B133.732 | 5167 604
15 F103 2090 S128,904 SI1a1,616 | RI05 408 | $130,784 | 5143 908 [ S108.422 | $1534,536 fi.lhﬂ,{:l‘.-'ﬁ
Ih SI04.270 | S129,310 | 5162120 | $105.840 | $131,320 | Sled.640 | 109080 | $135.340 | S169 650
7 S10d,544 | 5129712 | S162,624 | $106,272 | $131 856 | $165,312 | S100,728 | 136144 | 5170688
15 MIA N NiA NI WA MiA | S110,276 | 8136948 | S171,696

Most Economical AASHTO

MNumber Beam Type
of 18" PILES 247 PILES DRILLED SHAFT

Spans TYPE COST TYPE COST TYPE | COST
14 Il 103,572 1 S10d,970 11 FLoT 784
15 I 13,890 10 5105408 .[l .1-:|IIH-.-I:.I:I
16 I $104.2240 ] 5105, B4} i F109, 0180
17 I $10 544 i S06272( 0 | $we7rs
14 Il 51103768




Tamiami Trail Modificd Water Deliveries (o Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS PBS*}
Curps of Engineers, Jacksonville, Florida Doz by: ML LeComte
Nt &4 | SUPERSTRUCTURE ALTERNATIVES COMPARISON | cacteaty: . L
||;'-}.'I'l-:LIC'|".[‘h_-_qig||_'|'r.'|mia_1ni-'|'rni|'.u|:-.1|ip|1'!_;;{lsl-:lml\_.'x‘_l'.:llh'mnli'\n: 1&2 moribelevmert Type A Brcges 1 aml o TOF Nowember 2%, 2000

Mumber AASHTO BEAMS WITH DECK Florida Double Tee Beams
of 18" PILES 24" PILES DREILLED SHAF 18" PILES 24" PILES DRILLED SHAF

Spans | TYPE| COST |TYPE| COST |TYPE| COST TYFE COST TYPE COST TYPE| COST
14 1 5321578 I 325,937 I 5334 655 | FDTIA |5517 860 FDTIE | $524,880 |FDT18| $538,920
15 11 5322584 n $327,278 T | 5336667 | TDTIR |5519.4800 FDTIS .‘6_5_27.1}4[3_ FOT18) $542, 160
G 115323590 W 1 F328 020 11 ST3R,6797| TDTI&7|5521,100) "FOTLE 55292007 FOT18| F545,400
17 11 5324 590 n $329,961 I1 5330691 | FDTI& (5522720 FDTILS $330,360 |FDTIS Fa48 640
1% M |5342,703 ] FITI8| $551,880

Deck Reinforcement 203 [bs/CY concrete
Cost of Deck per foor 5455/,
PRECAST SLAB MOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE

MNusiber [&* PILES 24" PILES DRILLED SHAF 18 in, Pile 24 in. Pile 36 in. Shaft
of Thick-| Estimated | Thick- | Estimated | Thick- | Estimated | Number | Beam | Estimated | Mumber | Beam | Estimated [ Mumber | Beam | Estmated

Spans ness Cost ness Cost ness Cost |of Beams| Type Ciost of Beams | Type Cost [ of Beams| Type Crxsl
14 21 1510042300 21 | RLOIT R 21 [ 51,045,070 1 21 SL004,25] I 20 [$1,007 8494 [ 21 $1_.{!-'!5.U?U
15 20 | 5959402 | 20 |$973364| 20 [s1000280 1 20| $959,402 I 0 |99m364| 1 0 [$1,001,289
16 19 [ 5914274 | 19 | 5928486 | 19 | 5956.909 1 TR 19 |$28486| 1 19 | 5956909
17 18 SEGE BT 18 SHED, 208 19 F962 593 1 18 a0, 847 I 18 SR 208 I 1% 962,593
18 18 3917.1146 ] 18 917316

PRECAST SLAR ALTERNATIVETS PREFERRED FOR TOI DOWN COMETRUCTION REC'L
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Tamiami Trail Modificd Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

Alternatives 1 & 2
(Bridees 1 & 4)

INTERMEDIATE BENTS / PIERS

A TRUCT Desien Tomiami-Trailwlesignicost-analysishaliernative 182 nordwdeoue Type & Bridpes | omd 4 TOPCEW N, als|[BEAM-INPLIT
o

Croise b ML LeCromie
Checked by: O, Li

Mowvemher 29, 200060

18" ar 24"
Driven Pile

I

Intermediate Bent Section

Pier Secli
{2 Crilled Shafts)

I

Drilled
Shaft

Foundation Type| 18 in. Pile | 24 in, Pile | 36 in, Shail
Estimated Pile Embedment Leogth] 19 fi. 19 1. 14 11,
Pile Length Above Ground 8. B Bf
Total Length of Pile] 27 L 27 . 22 1.
Estimated Cost of One Pile/Drilled Shalt|  $8%1 $1.242 $4,840
Bent cap cross sectional ares| 9.4 sg.ft o0 st 12.0 5.1t
Bent Cap Length| 42 11 43 11, 43 11,
Total Concrete Yolume| 14,4 CY 4.4 CY 9.1 CY
Reinforcement at 145 [bs/CY 0B by 2082 Ths 2776 s
Eatimated Cost of Bent Cap| 56,897 S6,897 S0, 196
PRESTRESSED PILES 14 in. 24 1n. [?Rll__.._l...ED‘ SHAFT 36 in.
RNumhber of test loads per bridee| 3 ea, 3 ea, MNumber of test loads per bridge L e
Core (Shaft Excavation)
Length of temporary casing
Est, total cost of test piles wy' dynamic load test per bridee| 520,160 520,160 %o of casing sphice
Excavation. unclassified shalt
% ol pile splice L5 0% Drilled shaft sidewall everreaming
% of pile hole preformed 1005 |00% Excavation, unclassified extra depth

Mumber Mumber of Files Mumber of Total Coat of Piles Total Cost of Total Estimated Cost
af Regquired Drilled Shafis per Bent £ Pier Drilled Shatt af ONE Pier
Spans 14 in. 24 in. 36 in, 14" Pile 24" Pile per Pier 18" Pile [ 24" Pile | 367 Shaft

14 5 4 2 7,061 7,387 $13,526 513,958 | 514,284 | 22,722
15 5 4 2 $6,950 $7,276 $13,251 [ 513.847 | $14.173 | $22.447
16 4 4 2 55,752 $7, L&D % 13,[].13 512,640 | 14,077 $22.209
17 4 4 2 55,668 7,006 $12,805 $12.565 | $13,993 | 22,001
14 2 H2.621 521,817




Tamiami Trail Modilied YWater Deliveries to Everglades National Park Project
reparatien of Engineering Appendix For GRR/SELS
Corps of Engineers, Jacksonville, Florida

Alternatives 1 & 2
(Bridges 1 & 4)

END BENTS

[ ETRUCT Desint Tamiami- Tradlwlesi pricos-analvsisalicrnanve 182 oorhdetour| Tvpe A Bridpes 1 and 4 TOPDOWN, xls] BE A

Doz b ML LeComie

Clecked by: C, Li

Mewember 29, 2000

Foundation Type| 18 in. Pile [ 24 in. Pile | 36 in, Shait
Estimated Pile Embedment Length) 19 11, 19 1. 14 1.
Pile Length Above Ground| 811, &, 8 .
Total Length of Pile] 27 1. 27 fi. 22 fi.
Estimated Cost of One Pile/Drilted Shatt £591 81,242 -S4 840
Bent cap cross sectional arca| 7.5 sq.ft T.5 5.t 12.0 5.t
Bent Cap Length| 43 1t 43 1, 43 1,
Total Concrete Volume| 120 CY 12.0CY 191 CY
Remforcement at 145 Tha/CY 1735 lbs L1735 lbs 2776 bs
Estimaled Cost of Bent Cap|  $5,747 $5,747 39,196
PRESTRESSED PILES L% in, | 24in. |DRILLED SHAFTS 36 in,
Core(Shaft Excavation)
Length of temporary casing
Percentage of casing splice
Excavaticn, unclassified shaft
% of pile splice 10% 105 Crilled shaft sidewall overrearming
% Pile hele preformed 1005 100 xcavation, unclassified extra depth

Tental Bstimated Caost

Mumher Mumber of Piles Mumber of Total Cost of Piley Total Cost of]
of [{cqu]rud: Drilled Shafis” per Bent { Pier Dirilled Shaft of ONE Pier

Spans I8 i, 24 in. 36 in. 18" Pile 24" Mle per Pier 187 Pile [ 24" Pile | 36" Shatt
14 4 4 3 $4,408 $5,836 $14,520 $10,155 1,583 F23 716
15 4 -+ 3 $4,408 $5,836 f‘la'l'—.'l,ﬁ’-'_ﬂ $10,155 511,583 F23.716
14 4 4 3 4,408 $5,436 $14,520 | $10,155 | S11.583 | $23.716
17 4 4 3 F4, 408 $5,836 $14,520 F10,155 511,583 5237106
18 3 ' $14,520 $23.716

1|ncludes wingwall piles for Type I, 11, Il beams.

2In-::lur:has wingwall drilled shafts for Type V.11, 1| beams.




Tammineni Trail dwlified YWater Deliverdea to Evergludes MNational Park Froject
Preparation of Engineering Appendix For GRESELS
Carps of Enpineers, Jacksonville, Florida

Allernatives 1 & I
(Bridpes 1 & 4)

SUBSTRUCTURE & SUPERSTRUCTURE ALTERNATIVES COMPARISON

IS TRUCT D Tamiami-Tral Tdesipntocst-annhesist e rmmive 142 nerthidetinn Type A& Doalaes L aml 4 TOPDOWS_ < | BEAM-TKTLT

PBS]

Dt by B LeComie

Cheched by, O L

Mowemner 29, 200H)

MNumberh ADIUSTED SPAM LEMGTH Hurnler Cosl of Substruciure st ol Supersiniciure Taral Coar of Stnactone
al 18 in M n, M in, al 18 in. 2 in. 3 in. 1% 1mn Zdn 3, LR m, M in. LRI
Spans Pite Pile Slundt Piers Pile Pile Khafl File il Shadt Pile File Shalt
14 MASFL | WTIF G5 6l Fr 13 201,761 208, K55 L ALE | R1004,231] $1,00T, 844 [ 31,045,070 (51,205 591 | 11,226,600 51,357 HER
15 3207 Fuo | 32.57 Fi 34T R 14 S214,168 | S221.38% 5360160 JU50.402 | 3973363 | B0 00 2E0| K1, 073,570 [ 51,194,952 | 51,362 053
A L 15 | S0 | 5234321 SI0,570 | 8914074 | $9rRdBe | $956,909 |S1,124,319 | S1,162,806 51357479
17 TEAT P | 2R P 20 88 Fr. 14 221,350 S247 054 S99, 4 HHOR. &7 | BHE1 200 S002 501 [S] 000,197 | 51,130,260 | 51,362 080
Ik 2850 Fr 17 S118,322 917,310 51,335,638
SUMMARY OF MOST ECONOMICAL ALTERNATIVES FOR EACH SPAN ARRANGEMENT:
Mumiber slumher of | Total Lenpth | Mumber | Totl Lengih
ol Eatimated | Foundatien | Supergruciure | Number | Mumber Piles or of Pilas ar ol Tasl ol Test
Spuns Col Allernative | Alernative | af Spana | of Beams | Drilled Shades | Drilled Sholes Files Piles
14| MaRaasa 14 in. 21 14 1 T 1RG0 3 126 101
15 GEL LT 14 in. 20 15 1 T4 2025 1 K 1261
Lh | BESRREEAY 1Hn, &) 1t | f 1755 11l 3 126 1
17| NEEREEE 14 in. L& 17 | i) R4S 1 i 1216 11
18 HENSR RN 15 in. L5 B | Wl KRN
!

dnedgigey < --- Minimum

BESULT OF COST COMPARISON STUDY:

Mlost ceonomical supersiructure type:

Most economical substructure tvpe:

Oprimum Spin Arrangement
Tuntal bridge length

Totl number of beams:

Total length of beams;

Mumber of piles or drilled Shafis:

Leagth of Piles or drilled Shafts

L& in. thick precast slab

I8 in.

NiA
Mk
Ge

2T spans e 28,47 FT,
2 AR F

o LRG3 CHD Fr




Tamiami Trail Modified Water Deliveries to Everglades National Park Project lw
Preparation of Engineering Appendix For GRR/SELS

Corps of Bngineers, lacksonville, Florida Donc by: M, LeConie
A e ESTIMATE OF PROBABLE CONSTRUCTION COSTS : L

(Bridges 1 & 4) Lo LN ; l Checked by: C. Lt
-\ STRUCT Designt Tamiami-Trail designteost-unalysisiallernative 182 nonhdetousy Type A Bridpes Land o TOMTOW Mewvember 29, 2000
Itcm Duantity  Units Unit Price Amgount
SUPERSTRUCTURE:

Concrete 0 CY $310

Reinforcing Steel” 0 LB $0.45

Bridge Floor Grooving 2151 sy $2.50 $5.374

Traffic Railing Barrier Q580 =T $as $33 880

Expansion Joints 86.2 FT $84 $7.238

18 in. thick precast slab [158.5 Cy 5750 faas, 847

Weoprene Bearing Pads 32313 CF 5425 £13,733

Superstructure Subtotal 3929 076

SUBSTRUCTURE:
Conerete 253.7 Y $415 5105, 2401
Reinfarcing Steel” 36788 LBs $0.45 $16.555
Pile Hale, Preformed 6% EA $200 F13.800
Tear Piles 124 [, $1a0 fa0.1e0
18 . Prestressed Concrete Piles (F & 1) | 463 Fl. $33 fal 479
Pile Splices 7 EA FLLO 770
Drvilled shaft 4] LE f220
Test load For drilled shall 0 EA $50,000
Core (Shaft Excavation) 0 LEF
Temparary casing 0 LF
Casing splice it EA
Excavation, unclassitied shatt I} LF
Drilled shaft sidewall overreaming 0 LF
Excavation, unclassified extra depth 0 LF
Substructure Subtotal 5218055
Construction Cost Subtotal $1,147,131
hobilization (5% of Construction Cost) 1 L5 5 57,357
Contingency  (153% of Conatruction Cost) 1 L5 $ 172,070
TOP DOWN Construction (20% of Construction Cost) 1 LS b 229 426

Total Construction Cost 51,605,983

Deck Sguare Footage (B 20,852
Cost Per Square Foot  $77.02/sf

1 : ———
Ratio of reinforcement o superstructure concrete; 205 [Lha/CY.
el
Ratio of reinforcement to substructure concrete: 145 Lha/CY.

2 ’ ' .
Mumber of expansion piers; 2



Preparation of Engineering Appendix For GRR/SEIS

Tamiami Trail Modiflied Water Deliveries to Everglades National Park Project mg

Corps of Engineers, Jacksonville, Florida Done by M. LeComie
Alternatives | & 2 (Bridees 2 & 3) BRIDGE AND SPAN LENGTHS Checked hy: . Li
1S TRUCT W Designy Taminmi- Traildesignieost-nmlvsisaliernative 182 norhdetourt [ Tvpe B Bridpes 2 and 3 TOPD November 29, 2000

Determine Bridge Length based on hydreaulic opening:

Bridge Length (L}

o

Y

4—— Front Faceof Backwsall (FFEWW)

{—}lw Cantrol Min. Vert.

LWatar El. J' Clearance

Front Edge

e
of End Bent Cap

Hydraulic Opening

Existing Natural
Ground Line

< g

Hydraulic Opening Widih at Namreal Ground Level

MNatural Ground Elevation

Control Water Elevation

Minimum Clearance over Control Water Elevation

Berm Width

WVertical Distance from botiom of beams to wp of Berm where slope starts

Distance From FFEW to Front Edge of End Bent Cap

Minimum Span length

Preliminary Bridge Length (Mo adjustment due to pile/drilled shaft in the opening), L' =

300,00 Fr.
5.00 Fr.
7.50 Fr.
6.0 Fu.
3.00 Fr.
2.25 Fu,
2.00 Fi.
25.00 Fi.
335.00 Ft.

Number of ADJUSTED BRIDGE LENGTH (L) _ ADJUSTED SPAN LENGTH
Spans 18in. Pile | 24 in. Pile U6 in. Drilled Shatt | 18 in. Pile | 24 in, Pile | 36 in. Drilled Shaft
10 34850 FL. 353.00 Fr. 362,00 FL. 34.85 Ft. | 35.30 Fu. 36.20 Fi.
T 350,00 Fr. 355.00 FL. 365.00 Fr. 3182 F | 32.27F 33,18 Fi.
12 351.50 Ft. 357.00 Fi. 168.00 Ft. 29.29 Ft, | 29.75 Ft, 30.67 Ft.
13 353.00 Ft. 359,00 Fr. 371.00 Ft. 28.54 Ft.




Tamiami Trail Modified Water Deliveries 1o Everglades Mational Park Project
Preparation of Engincering Appendix For GRR/SELS
Corps of Engincers, Jacksonville, Florida

Alternatives 1 & 2 (Bridges 2 & 3

BEAM SPACING vs. DESIGN SPAN

[ S TRUCT Deaignt Tamiami- Traildesipnicst-ana besistaltermnve 142 oorludetous] Type B Bridges 2 and 3 TOPDOWN. «1s] LENGTH

Dane bv: M, Lelamle
Checked by: ) Li

Movember 249, 2000

Determine beam spacing and design span:

Bridae Width;
Slab Thickness:

4308 I,
850 in.

Mumber I"-L‘SII'I:I zm-"_igf' S‘I?ﬂ-ﬂ
of Beams Spacing AASHTO Type [ AASHTOD Type I AASHTO Type [V| 187 Double T| 24" Doulle T | 30" Double T
4 10.77 Fr. 46,00 Ft. 6500 Fi. 84,00 Fr.
5 8.62 FL. 52.00 Tt 73.00 Ft. 90.00 F'. _
6 718 F, S8.00 F1. 78.00 Ft. 96.00 Ft. 40.00 Ft 50.00 Fi. 60.00 Ft.
7 G, 15 P, 6200 1. £2.00 Ft. 98.00 Ft.
8 5.39 Fr. 66.00 Ft. 84.00 Ft. 102.00 Ft.

1 N . . . .
Beam spacing is based on assuming the cantilever to be half of the beam spacing.

;
“Design spans are determined from the charts based on the beam spacing piven,




Preparation of Engineering Appendix For GRE/SEL

Corps of Engineers, Jacksonville, Florda

Tamiami Trail Modificd Water Deliveries to Everglades Mational Park Project

Alternatives | & 2
(Bridges 2 & 3

AASHTO BEAMS COMPARISON

||;'-h'rltl:IC'l".l'lr-si;.l_n'.'!I';||nin|ni-':l‘m-.l'.llﬂlrr'.'lnvil-n||:|Iwi':".'l'.'.l'rllillv.-l' L2 northederons®] Type T Bridges 2 aml 3 TODOWH, sls] LEXGT

l HSJ‘
Drome by ML LeCmnle

Checked by: O, Ls

MNovember 2%, 2000

Adjusted Span Mumber of AASHTO
Mumher Length HBeams Required
of PILES rilled 18" Piles 24" Piles Dralled Shalt
Spans L& im. 2 in Shaft 1 I Y 1] (1L % [T |1 1v
141 3485 L 530 620 F, d 4 4 4 3 4 4 | 4 4
11 A1.H2 1, 3227 R, AR q d 4 4 4 4 4 | 4 2
12 20,29 K, 2975 F1. 3067 FI 4 4 4 4 fi A 4 & 4
I3 : :5'1‘4 l:.l,. 1 B R L " 1
Estimated Construction Cost
Number ol AASIHTO Beams
ol 1% in, Miles 24 in. Piles DRILLED SHAFT
Spans noo| v ] mr v I i} Iv
10 $75,2ThH LU 398 BLITAO% | BT0, 248 | 94608 | BTN GOR [ KTH, 19D | 97016 | 5121631
11 475 600 S HIH SL17.600 | 70680 | $95, 140 | FL19 280 [ 578,840 [ $97 K20 :il'l:.h‘![:!
12 875 024 S, 2002 FLI8, 10 | F77,002 ?h‘?ﬁ_,f:!?!f}_ ?Fl 19,952 | 579488 [ $98.624 [ 123,644
13 NIA NIA NI A MiA NIA SR0.1368 | F0o 428 | $124.6058
Most Economical AASHTO
Number Beam Type
of 15" PILES 24" PILES DRILLED SHAFT
Spans TYPE COST TYPE COST TY¥PHE COST
10 1l 578,176 1] $76,248 [1 TR, 102
11 1L STA A0 H] L7, 630 Il FTH B
12 1T 375924 11 Tz Il Fra 488
12 1 FR0L 136




Tamiami Trail Modified Water Deliveries to Everglades MNational Park Project

Preparation of Enginecring Appendix For GRR/SELS
Corps of Engineers, Tacksonville, Florida

Allermudives [ & 2
(Mridges 2 & 1)

SUPERSTRUCTURE ALTERNATIVES COMPARISON

1S THUCT Desipnt Taoami- T il desipotecat-analveivadiemariee 182 narthdetoart [ Type 1 Tridges 2 and 3 T0P

PBS]

Diene by ML LeComie
Checked hy; . Li

Mavemhber 29, 200X}

Number AASHTO BEAMS WITH DECK Florida Double Tee Beams
af 1&" PILES 24" PILES DRILLED SHAF L&" PILES 24" MILES DRILLED SHAF
Spans | TYPE| COST |[TYPE| COST |TYPE| COST TYPE COST TYPE COST TYPE| QST
10 I1 5213,722 11 5§236,740 [l $242,776 | FDTIE [3276,080) FDTILE | 5381.240 FOT18| $390, %0
11l I1 5234 728 11 5238,082 I 1244, 788 | FDTIE (3274,000) FDTI# S;!-S].d-{ﬂ FOTI8| $394 200
12 [1 3235734 11 " [5239.822 I Fa6800 | TOTIE [F279.620] "FDTIE °| "S3R5.560 |FOTIR| 5397440
13 I | k248,812 FIXTT&| S40, 680
Deck Reinforcement 205 [hs/CY concrete
Cost of Deck per Toot $455/0.
PRECAST SLAB RMOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE
Mumber 18" MLES 24" PILES DRILLED SHAF I8 m. Pile 24 1. Pile 36 i, Shaft
ul Thick-| Estimated | Thick-| Estimated | Thick-] Estimated | Sumber | Beam | Estimated | Nember | Beam | Estimated | Mumber | Beam | Estimated
Spans ness Cost ness Cust Mess Cost of Beams |  Type Casl of Beams | Type Cost | of Beams| Tyvpe Cost
10 21 $729.874 | 21 F7A0 208 22 794,240 1 21 5729.874 1 21 5730 208 1 2 F704,240
11 0| BUE, 1 | 2o F708,083 2| F728R020 1 20 | sews.110 1 20 708,083 1 20 F728 029
12 18 F630,991 19 F0T0,468 1% | 697,312 1 18 5630,9491 1 19 0T 408 1 19 ‘ﬁ!.'l'i"?".ﬁ'-]:',
13 18 S605,997 | 18 065,997

PRECAST SLAK ALTERNATIVE IS PREFERRED FOR TOM DOAYN CONSTRUCTION REQ'D
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Tamimmi Trail Modified Water Deliveries to Everglades National Park Project

reparation of Engineering Appendix For GRR/SEILS
Coms of Engineers, Tacksonville, Florida

Alternatives 1 & 2
(Bridges 2 & 3)

INTERMEDIATE BENTS / PIERS

1S TRUCT Dhesign' Taminmi-Traildesignioost-analysistollerative LD nardetonny Tvpe B Beidges 2 awd 3 TOPDOWN gI8ILENGTH

Done by: M. LeCanile
Checked b U La

Movemnber 249, 2000

J

18" or 24"
Driven File

Pier Section
(2 Drilled Shafts)

|

Crilled
Shaft

Foundation Type| 1% in. Pile | 24 in. File | 36 in. Shaft
Estimated Pile Embedment Length Lo i, 19 ft, 14 ft.
Pile Length Above Groumd B, B, B,
Total Length of Pile] 27 i, 27 1t 22 fi.
Estimated Cost of One Pile/Drilled Shaft 5891 51,242 S, 840
Bent cap cross sectional arcal 9.0 sq.1t 9.0 sq.ft 12.0 5.1t
Bent Cap Length] 43 1t 43 1, 43 1,
Total Concrete Volume| 144 CY 144 CY 19.1 CY
Reinforcement at 145 Ihs/CY 2082 lhs 08T b 1776 lbs
Estimated Cost of Bent Cap| 56,597 0,397 9. 196
PRESTRESSED PILES & in. 24 in. DRILLED SHAFT 36 in.
Mumber of test loads per bridge| 2 ca. 2 Mumber af’ test loads per bridge 1 e
Core {Shatt Excavation)
Length of temporary casing
Eat. tatal cost of test piles wi' dynamic load test per bridge|  $13,440 513,440 B of casing splice
Excavation, unclassilied shall
% ol pile splice L% L0 Drilled shaft sidewall overreaming
% of pile hole preformed | 100% 100 % Excavation, unclassified extra depth
Mumher Muember of Piles Number of Tatal Cost af Piles Total Cost of Total Estimated Cost
ol Required Drrilled Shafts per Bent / Pier Drilled Shaft of ONE Pier
Sprans 18 in. 4 in. 36 n. 18" Pile 24" Pile per Pier 18" Pile | 247 Pile | 36" Shalt
16k 5 4 i S7.003 47,319 515,130 13,900 | F14,22 524,431
11 5 4 2 5,854 57,180 514,680 $13,751 | $14,077 523,876
12 | 4 2 55,630 57.058 514,225 $12,527 | $13,955 | $23.421
13 2 513,847 $23.043




Tamiami Trail Modified Water Deliveries to Everglades Mational Park Project
Preparation of Engincering Appendix For GRR/SELS
Cuorps of Engineers, Jacksonville, Florida

Allernatives 1 & 2
(Bridges 2 & 3)

END BENTS

B S TRUCT Desipn' Taminmi=Trai ldesignicosi-analysisaliesmative L2 nertdetoury Type B Bridpes I and 3 TOPCOWN. als] LEN

PBS]

D by M. LeComie

Checked by O, Li

Movemher 29

. 2000

Foundation Type| 18 in. Pile | 24 in. Pile | 36 in, Shall
Estimated Pile Embedment Leogth| 19 i 19 fi. 141t
Pile Length Above Ground| 8 11, LIS LIS
Total Lenpth of Pile| 27 i 27 22 fi.
Estimated Cost-of-One Pite/Drilled -Shaft|  $891 $1,242 %, 540
Bent cap cross sectional arca| 7.5 sq.0 7.5 5.0 12.0 sq.0
Bent Cap Length] 43 fi. 43 1. 43 .
Total Concrete Volume| 12.0CY 12.0CY 19.1 CY
Remforcement at 145 1befCY 1735 Ths 1735 The 2776 Ths
Estimated Cost of Bent Cap| 55,747 55,747 19,196
PRESTRESSED PILES 1% in. | 24in. |DRILLED SHAFTS 36 in.
Core(Shaft Excavation)
Length of temparary casing
Percentage of casing splice
Excavation, unclassified shaft
Yo of pile splce 1055 1% Drilled shaft sidewall overreaming
%% Pile hole preformed 1009 100 % xeavation, unclassified extra depth

Mumber af

Toal Co

at of Piles

Toral Cost of]

Total Estimated Cost

MNumber Mumber of Piles
of ]icquirmll Drilled Shafts” per Bent / Pier Drilled Shaf of ONE Pier
Spims I8 in. 24 n, a6 i, 18" Pile 24" Pile per Pier 18" Pile | 24" Pile | 36" Shafl
1 4 4 3 54,408 55,836 S14.520 | 510,155 | $11,583 223,716
I 4 4 3 54,408 55,836 $14,520 | S10,155 | $11583 | 823,716
12 4 4 3 54,408 | 55836 $14,520 [ S10,155 | $11.583 | 523.716
13 3 514,520 523,716

"Includes wingwall piles for Type IV, I, || beams.

“Includes wingwall drilled shafts for Type IV, 1Il, Il beams.




Tamiami Trail Madifled YWaler Deliverics to Everglides National Park Project
Preparwtion of Enginecring Appendix For GHHESEDS
Carps of Engineers. Jackseaville, Florida

ANernatives | & I
IBrbdprs & 1)

SUBSTRUCTURE & SUPERSTRUCTLURE ALTERNATIVES COMPARISON

PBS]

Do b b1, LeConmee

Chevkal by O Li

STHO, 110

< === Minimum

Most econemical superstrucure rype:
Wlost economical substructure type: 18 in.
Oprimum Span Arcangement: 12 spans at 29.2% FT.

Toeal hridge length; 350,30

1% in. thick precast slah

Total number of beams: KA

Total length of beams: M/A

Mumber of piles or drilled Shafis; 50

Length of Piles or drilled Shatts: 135000 Fr.

1S T R UCT Diesign Tamiami-"Trai Ddesipn'coet-angvsinalwrmsive 18T northdesead Tepe T Bridpes 2 ol D TOPCEPY R <= ]LERGTH MNowvember 29, 2000
Murmber ADIUSTED 5PAN LEMGTH Sumher et of Subsiruciore Cist ol Supersiruciure Taral Cosr ol Sirucoere
ol [ETH 2in, 1 in. uf 18 in. 4 in. 1 in, 1En 2, dhim, LB, M4 in. Mo in
Spans Pilz Pile Shaf Piers Pile Pile Shall Pile Pile Shaft Pile Pile Shalt
11 MES B, | 35,30 B AhM) Fr 0 145,413 I ILIE] 267,115 FTI0NTS [ STI020H | TG4 Z4h | SHTS 2ET | BRMOSDL 51,061,560
11 M FL | 12T Fi JLE Fr 1 157,810 S163 914 $2860. 141 U T [ V08 DORS L2R,000 | SRSS930 | SATRLOLY (51,004,209
12 1020 i 20,75 Fi, AT Fi. 11 S158,10% L1700, GRG0 LS, 067 £, 951 JoTh A6l [ SR80 502 | STHSOAG | BRA31AT | S1O0L5TH
13 2854 Fu. 12 5323043 S5, ST GhRG, G50
SUMMARY OF MOST EC VLM
Mumber Bumber of | Total Lenpth | Mumber | Total Length
al Estimaied | Fourdlation | Superacruciure | Mumber | Mumber Files or of Piles ar ol Test ol Test
Spans Cr Adiernative | Aleenative | of Spang | of Beams | Dirilled Shades | Drilled Shaflis Piles Piles
10 HETS 2HT 15 1m, 21 tm 1 41 1377 1 1 LERS
11 SEAS A0 18 in, i 11 1 Stk 1512 1 I H4_1|
12 STHD 18 in., 14 12 1 S0 13501 F) Ha 1t
13 RELAREER] ELTI IH 11 1 0 G T




Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS

Carps of Engineers, Jacksonville, Florida

Alternatives | & 2

(Bridges 2 & 3) ESTIMATE OF PROBABLE CONSTRUCTION COSTS

Bl STRUCT Design Tamiami-Teail esipnieost-analvsistallernarive 183 norhdetour’  Type B Bridges 2 wisl 3 TOPDOWN

Dome bz M, LeComie

Checked by O L1

Movember 24, 2000

Item Quantity  Units Unit Price
SUPERSTRUCTURE:
Concrete o CY B30
Remforcing Sli:l:.lj 0 LES $0.45
Bridge Floor Grooving 1562 5Y $2.50
Traffic Railing Barrier 7050 FT fas
Expansion Joints” 86,2 FT S84
L8 in. thick precast slab dal.3 CY 5750
Meoprene Bearing Pads 23.337 CF 5425

Superstructure Subtotal

SUBSTRUCTURE:
Concrete 151.9 CY 415
Reinforcing Steel® 26377 LBS $0.45
Pile Hole, Preformed S EA 200
Teat Piles B F1. $1a0
L& in. Prestressed Concrete Piles (F & T 1350 Ft. $a3
Pile Splices k] EA HLI0
Drilled shatft 0 LF §220
Test load for dreilled shatt 0 EA $50,000

Core (Shaft Excavation} 0 LF

Temparary casing 0 LF

Cuasing sphce { EA

Excavation, unclassified shaft 1 LF

Dreilled shaft sidewall overreaming 0 LF

Excavation, unclassified extra depth 0 LF

Substructure Subtotal
Constroction Cost Subtotal

Bobilizaion (3% of Construction Cost} 1 L%

Contingency (15% of Construction Cost) 1 L3

TOP DOWHM Construction (20% of Construction Cost) | LS

Total Construction Cost

Deck Syuare Footape (FL)
Cost Per Square Foot

1 i Ty

Ratio of reinforcement to superstructure concrete: 205 Lha'CY,
b . 9 - - =
“Ratio of reinforcement 1o substructure concrele: 145 Lhs/CY,

3 ; . .
Mumber of cxpansion piers: s

$2.906
b4, 605

£7.238
$630,591
50018

5676,658

$75.492

$11, 860
$10,000
$13,4490
$44,550
5550

5155,901
$832,559

§ 41,628
§ 124,884
5 166,512
$1.165,5583

15,144
$76.97/sf




Appendix D-4 Alternatives 2C and 2D




Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Enginecring Appendix For GRRISEIS
Corps of Engineers, Jacksonville, Florida

Alternative 2C l

ESTIMATE OF ADDITIONAL COST OF STRUCTURES

1S TRUC T Dhesion' Taminmi-TraiPdesignaost-analysstaliernatmee. 20wetlandaide\ [Walls als1CantWall

e boys B, ORNARL]

Checked by S.YETIMOGLU
Mowember T, 2000

Project Length
Total Bridge Length

SAXH0.00 F
Lad L 00 Fr (2 - 4756 long, 2 - 345,54t long bridges)

* NOTE; This cost is additional to the cost of 4 bridges in Allernative 2,

ITEM e | UNIT PRICE oTY TOTAL PRICE

(Gravity wall on wetland side 5157.30 57579 LF $9,057, 3849
Retaining wall on wetland side 5159.18 STITH LT $0 171,000 50
Temporary relnining system 5331.68 57370 LE $F15.007 648.11
Tralfic Barrier on retaininge wall 535.00 ST3T9 LE $2,015,265.00
* TOTAL: $30,341,403




Tamiami Trail Modified Water Deliveries to Everglades MNational Park Project
Preparation of Engincering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

Alternative 2C

TEMPORARY SHEET PILE COST

1S TRUCT Designt Taminmi-Traildesigoicost-anal v ishallermiive 2O0wetlandside’ [ Walls, <15 CansWall

PBS;

Doe b 5. YETIMOGLU
Clecked by: F. ORMARLL

Movember 7, 2000

INPUT
Height of Temporary sheet pile
Sail anchor spacing
Spacing of Tie back w deadman
Deadman size
Length
Width
Thickness
Tie rod length
Tie rod size
Wale

ITEM

* Temporary sheet pile
Soil anchor

Deadman

Tie rod

Wale

13.00 Fu
12.00 Ft
1.0

5.00 Fr
500 Fu
73 Ft
20,00 Fr
1.75'1n
50,00k s T

13.00 Tt
0083 each/t
(06 O
13 Lbs

S0 Lbs

(P27}

{No. 14 rebar)

35 TOTAL/TFL.
£16 20800
51,200 100,00
5310 517.94
$0.45 55.74
0,80 S40.00

TOTAL COST!FL, $331.05

# Unn price used is for permaneit sheet pile since sheet piles cannot be removed due e tie rods burried under the new roadway.



Preparation of Engineering Appendiz For GRIESSELS
Corps ol Engineers, Tncksonyille, Florid

Taomimmi ‘T'rail Modified Waler Deliveries to Evergliades Mational Park Project

Allermative 2

CANTILEYER RETAINING WALL

N STRUCT Desipnt Tarniam i Trilelesipeicost-avalsiss shernalive 20w asczide Walls, 218 [CanWall

Dhone byz Fo ORMARL]
Cheched by S.YETIMOGLU
MNovember 7, 2006

DESIGY

Soil Parameters amd Loading Information:

Merisl Lnat Weizht of Soil (pel} 105,00
Situwrated Linit Weight of Soil (pef) 120,00
CoctTicient af Friclion adn
Crane Load Surcharge (psl} Lan
Angle of internal fiction o (dep) Seman
Wall Friction angle & {des) 17.400
Anzle of back laee of wall w (deg) 000
Slerpe of back 011 ddeg) L Do
ki 010G
Equiv, Passive Fluid Pressure {pel) s 00,000
Angle of Int Friction Tor Key {deg.) L0006
Soil and Water Elevations (NGYD - feet):

Torp ol Wall Elevition 135000
Fep of Back Soil Elevation 13500
Taop of Front Soil Elevation 9500
Back Water Elevation 11504
Front Water Elevation L0500
Top of Footing Lleviatien L L]

ADDITIONAL LOADS

Thewel Loads:

Moment {-kipdtt 0,000
Shear kipsdy) 0,000
Yermical Load (kipsdt 000

Wind Loads:

soment (Ti=kipt 0,000
Shear (Kipsdt) 0,000
Werticnl Load (kips/1t) 000G
Mote:

DATA

Wall and Footing Information:

Top of Wall Thickness [inch)
Back Slepe of Wall (inch/Toet)
Heel Length (foet)

Forating Length {leet}

Fesating Thickness {inch)

Tow Length (feer)

Wall Desizn Data:

Depd Laoad - Load Factor

[ & Soal Pres, - Lond Pactor
Concrete Steength (ksi)
Remforeing Steel (ke

Cover - Bottom of Foding imch)

Covver - Top of Pooting, (imch}
Caver - Wall {inch)

Adlditional Input

Dristance Trom 1 RKew o Toe
Dot by eal” B

Rehar Size {wally

Rehar Size 4 Foing - Toe)
Rebar Siee {Fosting - Heel)

Live Londs:

Rloment (1-Rip'in
Shear (KapsdTLy
Vertical Lond (kipafit)

Live Load Surcharpe( ksl

Crane Surcharge lowd {hips)
Chyer Stress Factor

11 Live loads, Wind Losds and Liveload Surcharge are not considered while desigming for Crune Surchargs Loads,

21 The allowable 25% overstress for Wind Loads is not considerced in the design 1o be conservilive

1 Downwward Tends, loads and moments causing overlnining wre positive,

Lills  CantWall

11,000
0,000
3.582
4500

12,000
0,001,

140k
1.70
4 0
falk [
300
1150
0

100G T
f,0an,

4
m

L
# 3

0,600
000
2,000
Az

(0c
1,06

Joal 10




Tominmi Trail Medified Water Deliveries to Everglades Mational Park Project m
Preparation of Engincering Appendix For GRR/SEIS

Corpa of Engineers, Jocksonville, Florida D by FLORMARLI
Alternative 20 CONCRETE CANTILEVER RETAINING WALL Checkel By 5 YETIMOGLU
RS TROCT Dewipn Tamami-Traildesipnboml-anzlvsisalwemiive J0weilamle k) Walls sIs[Crnvea] Iovember 7, 2K
Lateral Earth Pressures
Pnek Faoe Pressures Front Face Preasures Med Bogk Pressures
Dustanee from Top ot | Active |'TI.."\-':iI.|:<.' al Water Adiust ST Toml Back Pace ."u.:l.i.w-'l: I‘r.{.'h:xurc Wiler 1-'|~:-Inl:l;1-‘|.'u:|: ."-1\'-II|'|I.'rIZ|I With Surcharge
Wall Soil : Iressure from Saoil Pregsure 1 Surcharge
. Pressure
el s sl st psl’ sl pal’ paf’ naf’ el
IR (R H] AT (IR L] 00N Il':'.[:‘::lll L (AT (A 1 100 03 (100
11250 7 8al LA 1100 T R0 (Rl (R H] (Rl T AR TR
i} 50K | 57231 LA (R A 15721 3,000 Y O 0 15.721 15721
750 23581 AR (B ] 23541 00000 [WENH [EEH I 21581 23,581
1 000 i ddl 0,000 [ 000 1441 0,000 0,000 0,000 314t 31 44
1,250 14 30 IRIIHA] 0000 %501 0,000 {.000 (000 39 MK 39,301
1.500 47 162 [IR1[EA] 000N a7 162 000 DR[N] LAENH TR} A7 102 47 162
| T 5022 [IRLEA] [EREAT 550022 Q0N 000 {000 55022 550122
S h) RE2 [IRLEA} [ERRA] a3 HED 000 LA RAEATH N} A2 BHZ [
2250 0342 120572 000 R T04 11000 HELEN] 1000 370 # F]
2 AN TH &3 Tab 103 A Y] |12, 706 HEH LG HRILEA] 102 T 1412, T
2750 lam B In 155 000 122618 1100 [IRLLEA] [LRLLEA] 122614 122618
KRR G, 323 R 207 HEAH 142 501 [IRITEA] IR IR 142 530 1425200
3280 02 183 Hill 2548 A 12442 IR | &AL | & &0 ldbh Hd2 | sbin Hal 2
3500 110 Ol 72510 g IH2.354 11100 11,200 1,200 151 154 151 154
3750 117 Gl R G62 14000 2052 265 [HRALEA] An B0 A6 {00 155 465 | 55 4hS
4 (100 1 25 Téhi Uiy a] 3 IR 24T 177 [FRH A2 400 i L] |50 377 159377
4 250 | 53 624 1615 A4S RN 24z (8L i TR0 TE 00 | frel THHA | fheaa (184
q A0 141,485 120517 IR LA] Qa2 (R R Q% R 93 (K | ¥ &0 16 401
4,750 155, 345 \ 112 564 11100 211913 (SRR 104 200 104 200 172713 172.713
5 00 [57.205 ldd n20 11000 S0 825 [EREA]1] 124 800 12400 177 025 177 025
& 0 | R flis 2826 | RIS IR1473 (3,00 147,200 147 200 194 273 194,273

WITHOUT CRANE SURCHARGE
Caleulation of Diriving Moment and Shear

Distance from Tap ot | Net Back Pressure || oroment Shear| Totl  Shear | Dermm Total Moment i ¢
Wl fia L1 an Miomeni Diriving Moment (1-kips)
feel el kips kips N=kips 11-kips 2457 1,365
1110 ha 4RT [EERAT {1,000 110100 (111 [ LL e WL (o LL & WLy
1 250 0,742 o7 a7 1HI0E e [esisting Moment (B-kips)
I} A0 THANS aou HEIKA] 03 0 TN T S
1 750 F T ik 0021 TRIET ] [INIRA] pwd LL& wn LL & WL
1 06 G323 ] TR 0oy 0Hnag .5, againar Cheerturning,
1,250 112183 0025 [IREE] [ 10159 2HIR
| 5041 (AR 0027 11360 (20 [ EE
1350 117,904 1L07Y 158 [T 012 Lriving Shear (kips)
2.0n |25, Tnd A0 0 1R9 0043 0168 1.0 At
2251 145 H76 11034 0223 11051 0214 fwd LL & wde LL & WL
2 800 165 581 1134 0261 HEATTH 0279 Bouvan ead Load Renction (Kips)
2,750 RS S04 I (1 0305 nn7l 11,350 3174 2422
3400 205412 (R 0,354 g2 1432 [w/ LL &  dw/io LL & WL
D50 9T (RN G 14 1155 528 Frictipnal Resistance (Xips)
0 A0 214,036 0053 11454 0108 11 (156 270 [RR L
3750 ZIH FaE 0054 sl 1112 11757 1w LL & fwin LL & WLY
£ 1100 R 10,0155 e TREE IETH 7.5, against Bliding
4,250 226,571 1056 | (RS 0,140 1041 1.211
4 500 231283 10157 [N 0163 1 205
4750 235,595 M5 0 744 017 | 382 Depth of Bey
5,00 2394907 1155 3 Kl a2 1 575 f i
AL} 287 155 1,244 1 DR 04922 2497

Walls  Cant™Wall dof 0




Draps by L LIRMARLY
Checied by: 5. VETIMUGLL
Movember 7, 2000

Taminmi Trail Modified Waler Deliveries to Everplades Mational Poark Project
Prepoaration of Engineering Appendix For GRIUVSELS
Corps of Engincers, Incksonville, Florida
Allermative 20 CONCRETE CANTILEVER RETAINING WALL

JUETRUC T Desip i Taralam - Tradlleiprienseannlysivialiernalive 20wl ancsilet [ Wall= s 181 5mWall

Calculation of Resisting Moment and Shear

Element Weight hom. Arm Maoment
kips lmt I-kips

s of Foundation hals 2,250 15110
Constant Thickness Wall [} GHE 0450 0316
Slnped Dok e o Wall Rk (LRI
Woler over Soil over Toe 2.0010 000
Aol nver Toe [EAER A {000
ol phove Hase 1 881 2T & (05
Sl whove Wall Taper [IRRE RARAIN[H]
WWater adjust above Base 2709 0457 i
Water adjust abave Wall Taper noly D000 |
[nilform Bowynncy -1h 842 2.250 ARER
DnfTerential Bowyancy -2 1440 50D 1421
Additional Yertical Load Q000 1459 [LRAIHN]
Additional L L, Surchnrge 0,752 2708 FRIEL]
Lirlal 3174 7 KT

Caleulation of Driving Moment and Shear

WITH CRANE SURCHARGE

i I!um 1apol Mer Back Pressore [ Increment Shear|  Totl - Shear IpeTemeli Tetn] Moment

wall Rz

[ sl kips Kips fi-kips 1E-kips

L XA TRIEA] (XAl HRATI[H] PRI

H R T RO 1] ] 1000 2,000

1500 15721 [ (0 HEL 1001

11,750 23 581 1 00s i 1 RS a2

(R 31441 007 O00n IRIIE} 0,004

I 250 i 01 13,00 025 s HEN K

| 1500 T, 1h2 ool K] 0007 IRIE:)

1.750 551022 [ I A (B 1 H2E

200K [EAl B Ools N3 [HE 11042

B2 T4 Q018 R K LA

102 T 0023 nnd 023 [N

|22 618 0,028 1132 (i) 11z

142 530 1033 111 iy 0,037 G LA

| 2t B 2 MK 0203 0,00 L1595

35410 151154 0,037 11239 (1055 [PRE]

1,740 55405 HEIKT ] 277 0065 0315

EREH] 159 777 HRIEL] a7 0074 038N

4250 1l TIRS 111140 0357 008 0475

4, 500 | Tia8 ahik] a2 0 3499 HEAE| 0 568

A TED 172.713 nad Ol nlns D673

5 Ll 177 025 [T {1485 (1114 1785

] 00 Tus 273 G ] 0.577 [ |

Walla  CantWall

Benring npoinst Key (F.5 =1.5)
0600 ksl

[Mistance frem 1 Key 1o Toe
100D (i
Trepth of Passive Besistance

2077 et

Pissive Resislance
1647 kips

S.F, against Sliding
1829

Thiving Moment
1365 [-kips

Rezisting Moment
S04 f-ips

I 5 agansl Overiuming
EREH

Lriving Shear
0671 kips

Bouvant Dead Lond Bexction

2422 kips

Frictional Kesistance
0965 Kips

5 agannst Sliding
I 44

[repth of Key niin

Saol 10




Tone hy: P, ORMARL]
Cledaed iy 5, YETIMOCGLL
Meowembser 7, 20000

Tamiami Trail Modified Waler Deliveries to Kverpglades National Park Project
Teeparation of Engincering Appendix For GGRESSELS
Corps of Engineers, Tnckzonville, Flerida
Alternative 2C | CONCRETE CANTILEVER RETAINING WALL
NETRUCT Deaipet Tarsbmi- Tead Rdeipriensranalvaistalernnive 2Cweandsidey Walls. s 19T Wall
Caleulation of Resizting Moment and Shear
Element Weiphe hom, Arm Mornent
kips lect N-kips
iz ol Fondation 11675 2.250 1.514
Conatant Thickness Wall (I (1459 aln
Sloped Backluce of Wall 11000 [ (Al
Witler over Soil ever Toe [ERIIeA] (L] LAl
Sl over Toe (R Q00 (SR
Soil nhove Base | BRI 2,709 5005
Sedl above Wall Taper (K] HE LEIH
WWater adjust ahove Boase 0161 2.T0% 0457
Water adjust above Wall Taper (.00 1914 0000
Linilorm Bouyancy 11542 2.250 -| RUS
DilTerentinl Bouyaney -0, 140 CRALHA] 04210
Additionnl Yertical Load 0,000 1455 L4
Surchirae .00 2704 11,4000
Total win Surcharge Yertieal Load 2422 049
Tetal w! H1|rl:|1itr§-;.' Vertical Load 2,421 RIEL]

Walls  Can'Wall

Bearing apainst ke (F8=1,5)
0TA kal

Dintance from F.F. ey to Toe
| .

Diepth ol Passive Resistance

2,077 feet

Passive Resistance
0hd7 kips

51 against Sliding,
208

Gl 10




Tamiami U'rail Modificd Waker Deliveries to Everglades Mational Pork Projoci

Preparation of Engincering Appendix For GRE/SE

Corps of Engincers, Jacksonville, Florida

Altermative 2

CONCRETE CANTILEVER BETAINING WALL

ETRUC T Desizn Tamiam i Trailalesigricestaralvsissaliermaine 20w lndside' | Wal, ol |Caer@al!

Drane by B, ORNARLI
Chocied by 5, FETIMOGLLU
Movember 7, 2000

Serviee Laomd Desien

Bearing Capacity Analysis

Bearing Capacily w/o Surcharge Yertical Load
Averape Bearing Siress (kal}

Section Modulus of Footing (15°3)

Lecentneity {lee)

Gearing Stress Due 1o Moment (256

Fet Lengtl of Beanng (foet)

Med Bearing Stress al Toe (ksl)

Mel Bearing Stress ol Heel (k5D

Bearing Capacity w' Surcharge Yertical Lo
Average Bearing Stress (ks

Secton Modulus ol Feoting (1173}

Fceeniricity (e

Bearing Stress Due to Moment (ks

Met Length of Bearing {fzet}

Mot Bearing Stress at Toe [ks0)

Met Bearing Stress ot Heel (ksl}

Toe Desipn Pressures (k)

0,705
1375
0,804
0750
4338
I.AR3
0,400

1530
R
n739
1521
A0
10011
s

Foundation Design {Factored)

Rearing Pressures whn Surcharge Vertical Load
Downyeard Pressure Toe Lnd

Downward Pressare Wall End

Ulpawnrd Mressure Toe End

Ulpwrd Presyure Wall Tind

Eenring Pressures w! Surcharge Yertical Load
Drovvnwenrd Pressure Toe End

Drerrward Pressure Wall End

Upward Pressure Toe Bid

Lipvard Pressure Wall Fod

Foundation Reinforcement:
Marn Toe Reanforcing,

[Erfeetive Depeh (inches)

Shear in Toe (kips)

Sheur Stress (hst)

Momenl in Toe (-kips) {Reduced)
Aserequired [Bottom] (in® 2701
As-max (im" 2

As-min {21

Walls  CantWall

0,291
0.291
<2 M

=2.529

|
0n.zm
-1.86%
= 809

[ERER)
[
2165

0318

Factored Losd Desiprn

Average Bearing Stress (ksl)
Section Modulus of Footing (03]
Creenteicity (e

Bearing Stress Due 1o Moment (kst)
Length ol Bearing {{eet)

Hearing Stress a1 Toe (kD

Bearing Siress a1 Heel (kstTh

Averape Bearing Stress (kef)
Section Madulug of Footling (1073
Leeentracity {feel)

Bearing Stress Due o Moment kst
Length of Bearing (leet)

Bearing Stress ol Toe (ksl

Bearing Stress al Heel {kan)

Heel Desipn Pressures (ksd):

1203
1375
0,717
1237
4,500
2530

HIRTETE

101549
3578
na7l
HAHTD
4 S0
1 A659
11249

Downward Pressure Fleel Lnd
Drovwiaard Mressure Wall Fnd
Ulpwnrd Pressure Heel End
Lipaurd Pressure Wall End

Dievamward Pressure Heel Cod
Derwrward Pressure Wall End
Ulpvard Pressure Heel End
Llpaard Pressure Wall End

Main Heel Reinforcing

Eifective Depth (inches)

Shear in Heel (kips)

Shear Stress (ksid

Maoment i Heel (-Rips) (Redu,)
Aserequired [Top] {in™ 2/
As-max (in™ 201

As-min (n® 200

1,008
[RELE
050

=226

a0k
[RATHE
.24

=1.A3%

i s
1. THE
I L0E
0003
2110
(SRR 1]
2eld

0408

ol L




Tamniami Tradl Modificd Water Deliverics to Fverglades National ark Project
Preparation of Engineering Appendix For GRR/SETS
Corps of Engineers, Jacksonville, Florida

Alternative 2C I CONCRETE CANTILEVER RETAINING WALL

1S TRUCT e s ignt Tambaml-Trailulesgnterai-pnaysishaliersanive 20w innilsice’| Walls, 1= | CanWal |

PBS]

Dune bee: T ORRARLI

Checked by: 8 Y ETIMOGLU

Mowvember 7, 20K

WITHOUT CRANE SURCHARCGE
Wall Reinforcing Requirements - Shear Cheek (Factored)

hix. Behir S WA Allewahle Factored Shear Srress 0108 k=i

Pstance from Topooet | BHective Depth ol | Wel DL, Boack tet L L. Back | Increment Shear | Total  Shear | Shear Stress o
Wall by ['ressure [Pressure
lizel nches psl sl kips kips ki
4 BAND 0,000 2 Hi2 LRLEN 1000 11100 LN
1,250 HA00 T RGN L2 HH2 012K ALO2E 11100 0Ok
11 A0 R.AD 15721 2 HED iz INITE] 1000 11K
1750 RALD 25 5K hl K2 3% 1155 10| (LK.
B EARIE] A1 44l il HE2 [T 1134 1] Lk
1250 R.500 34 50 i HE2 002 1175 002 Ok
1500 # A0 47 162 B2 RE2 (R I 10,220 .00z K
1 750 #A00 35022 2R3 [EREC [} 264 [ EAE] LK
2000 HA H2 HH2 o2 RA2 0,052 a2l (K] [N
2.250 # 500 274 2,882 0,058 0,378 0 Gl K
2500 H.500 102 704 2, 182 (1.0 (1345 0 0 O k.
2,750 H.A00 122618 [+ 1. 00 00Ts 0519 0005 K.
300 H 500 142 530 a2 RR2 0083 0,02 [EREALE (8
3.250 K 500 ldn 842 2 RR2 (1 (RH [l 00y 0k
3.500 K500 151,154 | 62 RE2 .00 R0 [EREAH] Ok
3750 R.A00 |55 265 62 RE2 (02 0 RT2 0K,
4,00 K 500 | 54377 a2 RE Q008 0,540 K
4 250 8 500 1hd RG H2 RR2 {1,000 | .02 0010 0k
4. 500 K500 164,401 H2 BE2 1097 11549 0011 0K
4 750 H 500 172313 Ha BR2 0,09 | 254 0012 01K,
5 QI [T 177,025 H2REZ 101 | 155 M AN
. 100 WA 194 275 h2 BR2 1423 1,782 MIA WA |

WITH CRANE SURCHARGE

Wall Reinforeing Requirements - Shear Cheek (Factored)

Max Kebar Siae VA Allowahle Factored Shear Stress 1108 ks

[Dnseance toom Topoel | Bliective Depth ol | Wel DL, Boack tet L L. Back Inererment Shear Total Shear | Shear Stress | Siatus |
Wall b Presaure Mreasure
fizel inches psl sl ki kims ksi
01100 7,500 [EREAI o 11100 1000 RN Ok
11250 H AL T840 HEATH 00 NG HEHY 1k
11L& WAL 15721 HEAIIIH 0n0s T [IRIIEN] 11K
(1,750 fA0 25 581 1000 RN s [IRIIES] LK.
| ¥ ] &0 31441 [IRIHY] [N 0y (LR LA 0k,
1.250 H.A00 A 30| 111100 G014 0042 [ERHH K,
1.500 H.A500 47,142 11000 0018 [EABEH] 1l (SR8
1,750 H.A00 55.022 [ A oz 0GR [RE A K
2.0 B 540 il HE2 (I HA] Q025 0,107 0,011 (83
12480 8500 2,794 0,000 0031 0138 0.0 Ok
e 11} LT | 02,706 [REEAH] ML aard N2 [
2 TS0 K. 5400 122618 O 000 D005 0,125 0,002 [N
3000 RSO0 142,530 0,000 1,050 01281 0.003 LK
1250 #5000 | dts, B2 Q.00u 1461 PERX MRAIK Ok
1.A00 w500 I51. 154 ERH ] [LRATiK] 040 2,004 Ok
3750 W S0 155465 MY 11165 0471 HEA 1T 0K
& [ Byl 1597117 HELIH 0 neT N A5H s 1K
d 250 ERIE] 1 D55 HEAIIH] 1115 H_GET 1110 O
4 &) L] T k] LA 0 TN 0ncT LK i
4750 RA 172.711 0000 0072 11.750 o ooy LN
5 1) S0 T7 025 [IRIIRY] T k825 (IR k. |
[0 MM | 194 273 11100 [ERER R 1.140 BiA WA |

Walls  Cant'Wall

Kol 10




Tamiami Trail Moediticd Water Deliveries to Everclades Mational Park Project
Freparation of Enpgincering Appendix For GRESSEDS
Corps of Engineerz, Tncksonville, Flosida D by P, QRMARLI
Allernative 20 l CONCRETE CANTILEYER RETAINING WALL Cheched by 5 YTTIRGGLL
B S TRUCT Demipry Tamismi- Teai fedesipn costanalysistaiernetive 20weilandsidey Walls 5520 Wall Movember 7, 2000
WITHOUT CRANE SURCHARGE
Wall Reinforcing Requirements - Moment Cheel (Factored)
Distance from Top ol | Edlective Depth ot | Met DL Back M L L, Back Totd  Shewr Fortal Moment Arei UI. Steel i Y
fall Rty Pressure Pressure Requared
fewt inches sl psf’ kips li-kips in™2/0 in"21 "2
Rl 4540 [T a2 B2 {1,630 .00 (L 1181 (k5340
0250 A 50 7800 H2 RE2 L0285 [Nk (Lol 2181 5340
1 500 B A0 15721 H2 BET AR a01d EEHIY 2181 0 34100
0T BOAO 231 581 hl582 HEIEK] 11034 001 2 181 0 3410
| 0 W SHI A1 it n2 382 11154 1162 02 2141 0,340
| 250 R &00 an H2 542 | 1175 AL L 2181 01 3:H1
| 200 L] A7 162 1582 11220 150 i1 2181 03411
1. 750 WS 55022 h2 HE2 112045 1.211 R 2181 0 iy
240 #5000 H2 RE2 ] (IR 285 HE 2RI 0 Lk
2250 RS0 w2 T4 it RE2 1378 1372 HRINIA] 2.181 14
2 500 ERslEA] 102 Tk 2 RE2 s 11475 1z 2RI LR ¥
2750 A0 12246148 2 HE2 Rk 115595 IR 2,181 440
3000 RAK 142530 652 R82 (602 735 1L 2181 11 A
3.250 H.A00 (BT o AR 0,650 597 s 2181 1, 0
3,500 8500 151154 &2 ER2 0 TED 1 DRI 1LUZE 2181 0,340
3750 #5000 |55 45 62 HR2 0472 | 287 (k144 2188 11,340
BRI #2500 150 777 G2 RED D] 1.517 R H 2181 11540
A 250 B A0N | 1140 G2 AR | On2 1,770 [EREE T 2181 11346
4,500 #5001 | Al 201 62 B2 1,155 2.0 R RREL (1534
4 TA H 500 172,713 H2 BED | Z58 250 .00 2181 11,5440
REAIH R.500 177 025 Hi2 WAL | 5% 2677 0,070 21861 34
Al | B 194 273 H B2 1782 4345 M MiA M
WITH CRANE SURCHARGE
Wall Ih:i.ni'm'c'ing Requirements - Moment Check (Factored)
E. Distance trom Top et | Effective Depthool | Net DL, Baek (- Net L1, Back Tedal  Shear | Towl Mament IIIHI::‘IL::I::ILI:ILI As-max As-min
Whall Tzhar P'ressure Prressure
{reduo. ]
ool inches psl psl kipm l-kips in" 2L L0 2
15 110 A Y HRIIHY] (R EAH] (R L LICED 2. 1Rl PRI Y]
250 A0 T Al LR1IEN] 02 0 11100 218l LT
500 5 A00 15721 (IR0 0007 (R EA]| [ 2,181 TN ]
(R H.A00 231.5K81 [T 0015 [KHEATS (R 2181 LT ]
| 2 B.A00 G140 1100 0027 (AR [E ] 218 11330
1,250 #.500 39301 [ DA L ey 130 2181 11330
| Sl B 50 AT 162 (R EAH] 1,000 00 (KRN 2181 11 3460
| TAIL R.500 55022 o PRI g 0.1 2181 11544
2000 RSy (SRt [l nin? 0071 (002 T1E] L 340
2250 | 200 22794 (.00 111 34 o ARE] 2181 naan |
| 2 A00 ®.500 L2 TG Y ni3? HE Y 0,003 2181 03410
2750 S 122618 {1,000 1.225 1141 41LS 2151 0 341
30060 BRIk ] 142 530 HEAINH] 1241 11254 ot 2181 0340
3250 R A0 146 B2 [IRATHK 11 542 1332 R 2181 0,341
3R 8500 151 154 11000 4085 14246 nutl 2181 01344}
3,750 A0 155 465 [IRI1Es] 0471 015346 it 2.141 O34
EXEA] B 500 |50 377 [F 000 0518 L2 7 2.181 O iy
4250 o500 1ied R0 007 0 KOS izl 2181 0,340
4,540 #5010 16K 401 067 (0,540 (k25 2141 11340
4 TSIl N0 172713 (a0 0,750 1. 1444 [EREEIL 2 181 00
BRI RA0O0 177025 L O R25 1.3 [RREE ) 2081 LT
Al [ 1l 273 0,000 1140 2321 A M A

Walls  CancWall

Gol 10




Tamiami Trail Modificd Water Deliveries (o Everglades National Fark Project
Preparation of Engincering Appendix For GRR/SELS
Corps of Boagineers, Jacksonville, Florida

Allernative 2C

CONCRETE CANTILEVER RETAINING WALL

BT RUCT e s ipn Thin arnl-Tralldes gntcoa-pmal ysismlerrarive 20weclamilsice’| Walls, sls |CaseWall

Puine bay B, ORNARLL
Cheeked by 5, % ETIMOGLL
November T, 2K

Fanting Reinforcement {Factored load desipng
Toe

As Max, 2165
As Min. (335
As Read, = {0

RESULTS

A feet

"2
2N

i 2T

WITHOUT CRANE SURCHARGE

Wall Reinfli Factored load design)

As Mo, 2181
As Min, 0,311
As Reqgd D70k

Benring Capacity (Service Load)
Met Length of Bearing (Teet)

Met Bearing Stress ol Toe (k)
Mt Bearing Stress af Heel (ke

Factor of Safety
Cwverturming
Sliding

Sliding with key

shear

Dot ol Wall (wie crang surcharge)
Bt of Wall {wy crane surcharpe)
Footing, (at Toe)

bty

Coanerere -

Remnfircement =

T4 Thadow is used

Walls  Cant'Wall

in™2/it
in“ LIk
in" 2/

4338
| 463
O 00

0.0
L]

O35 0%
26 b

T¥TAL

Heel

A bl 2l
A Min, HETH
A Reqd 0044

in" 2
in" 240
"2

WITH CRANE SURCHARGE

Wall RelnfdFactored lnad design)

Ax Max 2.181
As Min .34
A Rend, (L1135
Bearing Capacity (Service Loadp

Wt Length of Beasing (leet)

bl Bearing Stress nt Toe (ksl)

Kt Bearing Stress ol Heel (ksD

Factor of Safety

Dwveriurming EX.L
Sliding | 444
Slicding with key 2409

Unit price Cuost
415 147 30
043 119k

M
w2
in" 2

4,500
1.0461
Q0ls

10nl 10




Cor

Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
ps of Engmeers, Jacksonville, Florida

Alternative 2D

TEMPORARY SHEET PILE COST

JIASTRUCT\Designi\ Tamiami-Trailidesignicost-analysisialternative 2Dcanalside\[Walls xis]CantWall

PBS{

Done by: 5. YETIMOGLU
Checked by: F. ORNARLI

November 7, 2000

INPUT
Height of Temporary sheet pile
Soil anchor spacing
Spacing of Tie back w/ deadman
Deadman size
Length
Width
Thickness
Tie rod length
Tie rod size
Wale

ITEM

* Temporary sheet pile
Soil anchor

Deadman

Tie rod

Wale

13.00 Ft
12.00 Ft
12.00 Ft

5.00 Ft
5.00 Ft
0.75 Ft
20.00 Ft

(PZ27)

1,75 in (No. 14 rebar)

50.00 Ibs/Ft

OTY

13.00 Ft
0.083 each/ft
0.06 CY/fi
13 Lbs

50 Lbs

a5 TOTAL/Ft.
516 $208.00
$1,200 $100.00
$310 $17.94
30.45 $5.74
30.80 $40.00

TOTAL COST/Ft. $331.68

* Unit price used is for permanent sheet pile since sheet piles cannot be removed due to tie rods burried under the new roadway.




Tamiami Trail Modified Water Deliveries (o Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS

Corps of Engineers, Jacksonville, Florida Dame By b, CRMARLY

Allernatives 2D

BULKHEAD (KINGPILE WITH TIE-BACK SYSTEM) DESIGN &

COST Checkel hy: 5 Y ETIMOGLA
1STRUCT Desipn Tamiami- Trailufssigntoosi-anabysistaliermanye Z0canalseles [ Walls x5 10anWalt Movember 7, 2000
INPUT ‘ A
Heaght 1o Cap-top, H 15,50 Fr
Height to Top of Backfll, h 15.00 Fo
Locatinn of anchor from top 250 Fr | T |

H |
Soil Properties:
Sail Density, y= 120 LbsfCo Fr. I h Backrill |
Angle of Friction, " i . E |
Coef, OF Active Pressure, Ka= .23 | . -

Cap Siee: -— -

Height .50 Ft 7 t, o

Width EXEARG —
Pile Size:
Drmeter 5.0 1n.
Penetration 10.040 F
Length 4.5 1
Spacing 10,080
MAX,
LOCATION MOMENT.

OUTPUT PRESSURE EORCE  EROM BOTTOM FORCE Oh AMCIOR I PILE

Due 1o Sail AO0LO0 Psi, 45,00 K 00 Fi 1500k 63,40 TI-K [B" S, Pileife’ =& ks

Dz 1o Hydrostatic QU000 Paf, ThoER K 517 R .48 k 11192 FI-K and 12405 In” Strands(¥)

TOTAL 12188 K 4148 k 175.52 [I-K < 1) (H) Ft-K

=1 See attached docament, (PCT Towrnal, Oce. 1963) for Momemt Capacity of Presteessed Pile

Hulkhead Cap 0380 CY 415 Sli].39

Precast Panels 0417 CY FA0 129017

Reinforcement{* K1 Lhs Y45 Fi6. 25

LR Prestressed Pile/LTF 145 R i FalBa

A1 fr, long anchor rod 31 Lbs 5045 $13.77
== W le Sl Lhas SOLR S0k A0

N L' CY

TOTAL COST/F [ $46La3__|

#= Sheel pile for MOT wall he uiilized as Deadman, Theeelone, the cost of deadman is not incheded,

Melom, Capac ity of



Tamiami Trail Modificd Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

PBS;

Dione by F. ORNARLI

Alternative 2D

BULKHEAD (KINGPILE WITH TIE-BACK SYSTEM)
DESIGN & COST

Cleecked by BYETIMOGLL

N STRUCT Desient Tamiami-Truilbwdesipnicost-anadvsissidiernve 2Deuimlsicde’[Wall s, als] Cam Wall

Movermber 7, 2000

Panel Penetration
Panel Height
Panel Width
Panel Thickness

hlax. Soal Pressure
Max. Hydrostatic Pressure
Total Pressure

M. Pos. Moment

PPC PANEL DESIGN
Applied Factored Moment
Concrete Width

Effective Depth

Total Depth

28-Day Come, Connp, Stress
Rebar Yield Stress

1.2 & Cracking Moment

200 Fi
15,06 Ft
10,0 Fr
.75 Ft

BO0.00 Pt
902,00 Psf.

159200 Pat, 3 Froabove the bottom

19.90 Fr-K

bl =

f'e =

fy =

| . 2Mor=
[i1=

As(min) =
As(4f3) =
As (reqdy =
Asimax) =

1.0 F

7.9 K-FUF.,
120 in

.70 in

.0 in

3. ksi
a0 ksi

7.1 k-1t
(.25

0.24 in"2 (1.2Mer)

1.43 in"2 (1/3 > required)
L.07 in"2

1.46 in"2



Tamiomi Trwil Modified Waler Deliveries to Everpliades Mational Park Project
Preporution of Engineering Appendix For GRRSSEIS
Corpy ol Engineers, Tncksonville, Florda

Allernative 21 1 CONCRETE CANTILEYER RETAINING WALL

D by F, DRMARLL

Checked ny: 5, YETIRDGLU

N ETRUCT Dwigety Tarmsbam - Tradlddelpeheasc-analysisbelernntive. caralsids [ Wells s/ Caniiball

Miwember T, 2000

DESIGN  DATA

Soil Parameters amd Loading Information:

Maist Linit Wetght of 5ol (pel} 105,00
Sutursted Lnit Weight of Soil (peh 120,00
Coellicient of Friction 040
Crune Load Surcharge (psl) a.n
Angzle of internal friction o (dep) A0
Wall Friction angle & {des) 1700
Angle of back fee of wall e idep) 000
Slepe of Back {15 ddeg) ' IR
Ka L
Lquiv, Passive Fluid Pressure (pel) J00.000
Aagle of Int, Frichion for Key (deg) 20000

Soil and Water Elevations (NGYD - feet):

Top ol Wall Elevalion 135040
Top of Back Sml Elevation 13,500
Top of Front Seil Elevation G500
Raek Water Flevation 11,500
Fromt Water Elevalion L0500
Top of Footing Elevation 1 ﬂ..ﬁl:'_ﬂ

ADDITIONAL LOADS

T Loads:

Moment {-kipdit 0,000
Shear lipss 0,000
Wertical Load (kips/t) 2.000
Wind Loads:

Mement (-5 i 01000
Shear (Kips/ILy 0,000
Werlical Load (kips/it) SRR [x,3]
Mote:

Wall and Foaling Information:

Top of Wall Thickness {inch) 11,000
Fack Slope of Wall {inchfont) (.00
Heel Lengeh (feet) 3 _ﬁﬂ.:
Fowating Lenzth ¢feel) 4,500
Fesating Thickness (inch)y 2,000,
Toe Length (Teet) 0,001

Wall Design Dada:

Dend Lood - Load Factor 1,40
L.L. & Soil Pres, = Load Factor 1,70
Concrete Strength (ksi} 200
Rentoreing Steel ksl 00
Cover - Besllom af Focting (ingh) A.00
Cover = Top of Foeating (inchd 1,50
Cover = Wall {inch) 200

Additionnl Input

Distanee feom F.I. key 1o Toe 1. o0,
Depth af ke &0
Rebar Size fwall) Wa
Febar Stee {Foeting - Teed it
febar &ize (Footing - Heel} At

Live Loads:

Moment (1-Rip') 0,000
Shear (Kipa/ith 0,040
Verical Load (kips/it 0,000
Live Lond Surclarge(lisf 021
Crane Surcharge lvad (Kips} i
Chver Stress Factor 1.00

|} Lavee leads, Wind loads and Liveload Surcharee are not considered whils designing for Crane Surcharge Loads,

2} The allownble 25% averstress Tor Wind Lowds 15 not considerad in the design to be conseevative,
3 Downward loads, loads and moments causing overtrening are posiive

Walls  CantWall
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Twmizmm Trail Modified Water Deliveries to Everglades Nutional Park Project
Preparation of Engineering Appendix Foar GRRI/SELS
Corps of Eneioeers, Jacksonviile, Florida D boy: B ORKARLI
Allernative 20 CONCRETE CANTILEVER RETAINING WALL Clecked by 5. YETIMOGLU
B S TRUCT Desipnt Tamami- Trail'stesipn'oast-analvsial e marive 2Ueannslsicet] Wal ls. sls [Cascall Novemher 7, 2K
Lateral Earth Pressures
ek Fase Messures Fromd Faee Mressures Mot Bock Pressures
Distunee from Topot’ ] Active |:r|_.-t;::u:;' afl Water Adiust Surcharge Toal Back Face | Active |1r.{.-:'murc Witler ]-'..,rjr::lll::'..;.;- .'-.1.ri1hnul With Surcharad
Wall Soil Prossune from Sl Prossune Surcharpe
Pressure
feel sl sl psl psl sl psl psf pal el
[RIEA] (BB | RN [INIIEN] [T (R E] N 111067 RN [ER
1} 254 Al 400 1 T RAN [KEA] (R (L] RO 7 ALl
[EIat) 15721 I [HRH KA ] 15.721 LRl A (I H] 15,721 15721
o750 I3 5K 11100 13 10 23 5R1 (0,010 A TY [k L 21581 23581
[REALL 31k 1 0 000 S1 441 .00 0,00 (.00 3l 24
| 250 4 0] [IRILEA] (00 a4 30 Q00N 0,000 (A a9 RERIM
| S0l 47 162 .0 XAl a7t 162 L0000 LARATILH] 000 A7 162 47 162
| A0 55022 [RE] 0,000 55022 HEAIY 100 0,000 55022 550002
2,000 2 K82 LR 0,000 G2 HE2 (] HEAHY] 2 RR | h BH2
2,250 70742 12052 .0 H2 704 TRIIHA] HRLIHA] B2 7% ] .
TR TR A0 R R HEAH 102700 IRIIEA] [TRI[EA] AR 102,706 102 Tiih
2750 B6.4n 155 11,4000 122,618 11000 1115 1,000 1224614 |22 018
3100 ad, 323 48 207 11000 142 51 11100 11,00 1000 142550 142 530
3250 12 183 hy 255 11000 162 442 111100 15 il 15 600 146, 82 ldiy #d2
3,500 110 0da 71310 [INI[E] 1HZ. 352 1,000 31200 Al 150 154 151 154
i 75 117404 84,342 1110 202,205 (R A B0 A B0 155 465 |55 dis
4,000 125 Thd GG [ERHEA] 232177 0,000 H2A400 52 40 |59 3797 1 5% 777
4250 132624 | 15 a65 [N ENH] 242 089 (RN TE TE0 1 D ] RS
45400 141 485 |20 517 ThH2 [ Q3,600 RERIA] 16 401 T A1
4,750 1449 345 132 561 [RREAl] AR 0,000 1000 200 108 200 172713 172,713
5 Q0 157 205 |4 652100 0,000 RS 0000 | 2 RO 124, B 177,023 177025
000 1 58 6 h 191820 .00 | 181471 1,000 TR7.200 | 187200 154,27 194,271
WITHOUT CRANE SURCHARGE
Caleolation of Driving Maoment and Shear
| Distance from Tap of | Net Back Pressure | jnocoment Shear| Total  Shear mEpemant Total Momen: : ;
Wall (Ll Mol Diciwing Moment Ti=kips)
el pasl | kips kips f1-Kips IL-kipy 2497 |, 305
[ERHEA] 2 BN 0000 [IRILES] [RREA]I] {00 Cwd L& WL (wen LL & WL
0250 T 72 0017 HiT 0002 002 Fesisting Moment (0A=Kips)
3500 THOOD HEAREY nnis LUORH T [N ) T4 AT L
0750 R 26 nn2 I 55 ail 0,020 (wd LL & fwio LL & WL
| 03,5323 1021 T 0017 0017 .5, aginst Chertugning
| 250 102 183 nns 0103 0023 (05T 2438
| S0 11004 1y [RE] 1n02e 1 0EE
| TS0 117 U s 0,158 1136 024 Drriving Shewr {kips)
2000 125 76 [ERREIL] 0,184 1.043 AL | (b4 ATl
2250 145 670 0034 0.223 mnsl 219 pwf LL & {wio LL & WL)
2 A0 1h5, 555 000 0.2l (R 1.274 Aot Dead. Load Renction {Kips)
1,750 185 500 0 0dd 01305 [SREE 11350 3174 21422
3,000 205412 T4 11354 0082 0432 (w LL & fwio LL & WL)
3250 208 724 110152 [} 406 0,095 0528 Frictional Resistance (kips)
1,500 214 1154 110153 0,459 108 (1640 1.21 0.590%
1750 NEEED 111154 ] a22 0757 (o LL & (weo LL & WL
4 000 2177 59 I ss (1 56% 0,135 1 Hu3 1.5 aganst Sliding
A 2A0 226471 - {1,624 1144 1 041 1.211
o SIHD 231 2R 0057 R [INL:E] 1,205
4 750 235 595 (10054 10,740 (IS 1,382 Drepth of Key
| 510 TR0 LT {1,055 11 R [T I 575 5,00m
| 1 1000 257155 | 1,245 1048 b 422 24457

Walls  CantWall fal 12




Preparation of Engincering Appendix For GRR/SELS
Conprs ol Engineers, licksonville, Florida

Tamiami Trail Medificd Water Deliveries to Everglades National Park Project

Alternative 21

CONCRETE CANTILEVER RETAINING WALL

S TROCT Desien' T comi- Trailwiesien'oos)-anklvs Sl rnacive Iennnlsice’| Walls. wls [CareWall

P sy B, ORBARLI
Chevked by 5 ETIMOGLL
MNowember 7, 2EX)

Caleulation of Resisting Moment and Shear

Bearmp apainat Key (F.5.=1.5]

Element Weght Mom. Arm Foment

kips ferl =kips

Hase of Foundation 675 2250 1519
Constant Thickness Wall NL6EE 04549 RS ]
Sloped Backlnoe of Wall L0 Lk (1 00
Wider over Soil over Toe 1000 [EXER]| 1101080
Eoil over Toe LR1IHY] [EAEA] ]
Aol above Base [HE] 2008 5 195
Soil above Wall Taper [INI1Es] 0918 (RN
Wntler adijust ahowve Base .1l 2.7hu 0a17
Water adjust shove Wall Taper 13 (10D 0918 0,060
Linilarm Bouvaney =, 842 2,250 -1 895
Differentinl Bouyaney =01 el 1.anc 0421
Additiennl Yertical Load [EREAI 455 0,000
Additional 1L, Surcharpe 0,152 2.70% R
Teal 3174 7087

Calculation of Driving Moment and Shear

WITH CRANE SURCHARCGE

Immnm\i‘::r Lol Met Back Pressure | Increment Shear|  Tedal  Shear [::::I'I:t Toral Moment
[l pal’ kaps kips I1-kips 11-Eips
(SR ] [ ] (000 [INIIEA] 000 (BN
0250 T Ral 1 PRATIR [IRIH| Al 0N
o500 15721 MRk ] 1110 Ol [EREA]
740 25 541 AT [ (002 002
| o 11 441 ot (R K MEIK] (LI5S
| 250 A0 301 1 ncs 25 Q005 a0ln
1,500 47142 nil [EREEN o407 O0E
| TS0 55022 nna 008 HEIHH 0028
2000 hi §E2 nns 0,03 1914 002
2.250 32794 N 0418 0,060
2,500 102 706 11123 [N EATS 0023 MRLE]
2,750 122618 [EREh] 0,132 0029 0.112
3000 142 530 [FER] 01| iy 11037 A0
3280 labry B4 2 [RR RN Q202 11 11365 1,145 i
35S0 151 154 0037 0239 0.0n5s 11,250
3750 155 4465 (038 0.277 [N L2k nis
& 00 15% 777 0030 11317 0,074 11359
4250 | fae] 34 000 157 03 (i L7
g 500 [ 1.042 (L v 1568
4,750 172713 HEIEK (14| 0,105 06T
5.000 177025 111144 0 ARs O 11k 07849
RN Tel, 273 IR 0671 0,577 1,365

Walls  CantWall

605 ket

IHstanee from F.F Key to Toe

1.0 A

Depth of Passive Eesistanes

2077 feet

ossive Resisianes

0l T ks

S against Shiding

1.829

Drving Moment
1365 f=kips

Resisting, Momen
S -kips

.5 against Overlurning,
3098

Driving Shear
0671 kips

Bouyant Dend Lond Reaction

2422 kips

Trictionnl Resistunee
NoRes Kips

I-.5. meainst Sliding
| 444

Depth ot ey G0,



Taminmi Trail Modified Water Deliveries to Everglades National Fark Project
Preparation of Engincering Appendix For GRE/SELS
Corps of Engineers, Twcksonville, Flozida

Allernative 21 l

CONCRETE CANTILEYER RETAINING WALL

S TRUCT Desipr Tamizmi- TeaiPekesipncont-analys sbadierstive PRcanalsclet] Walls.ls| CantWall

Dame by FoORNARLI
Checked by: 8YETIMOGLY
November 7, 2K

Caleulation of Resisting Moment and Shear

Bearing against Key {F.5=1.5]

LTS kst

Dhztanee rom FF, Key 1o Toe

IRECIRS

Depth ol Massive Resistance

2077 fect

[Fassive Hesistance

Ol T Kips

S aganst Shiding

2400

Elgment Weight hom, Arm Mloment
kipa leet f-hips
Thse ol Foundation 1675 2.450 1519
Constant Thickness Wall [IR:E:E] 0,459 11514
Sloped Backince of Wall 1100 ik (kL0
Wiler aver Soil aver o [ERI[EA] 000l 0000
Sl ver Tos 10 Q0 (R R
Sorl above Base 1841 2T 5045
Senl above Wall Taper (R HAA 0915 (ARSI
‘Water adjust above Base a6l T 0437
Water adjust above Wall Taper [ a918 (AR
Uniform Bouyancy = 342 2.250 -1 W45
Thilterentinl Bowyancy -[1.140 3400 0,421
Adctitionl Yertical Load 0,00 11,45% 0,000
=urcharge (0 2.70% MR
Tiertal wi'n Surcharee Yertical Load 2422 5045 |
Tilal we' Surchoree Yertical Load 2422 S I

Walls  CantWall
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Tamiami Trail Modificd Water Deliveries to Everglades Nation

Park roject

Preparcation of Engincering Appendix For GRE/SELS
Corps of Engineers, Facksonville, Florida

Altermadive 210

CONCRETE CANTILEVER RETAINING WALL

IOSTRUC T et Tasninm - Traildesignieest-analvsishalereaimve 20czmlside [ Walls.x 1510w all

Dxine v B ORMARLY
Chevked by § YETIMOGLL
Movember 7, 2000

Service Laomd Desien

Bearing Capacity Analvsis

Bearing Capacily wio Surcharge Vertical Load
Averape Beanng Steess (ks

Section Modulus of Footing ((01%3)

Eccentricity 4 feet)

Bheitring Stress Due o Moment (ks

Met Length of Bearing (foet)

Ml Bearing Stress ot Toe (ksl)

Mel Bearing Stress ot Hesl (k]

Benring Capacity w/ Surcharge Vertical Load
Avernge Bearing Stresy (ks

Section Modulus of Footing {1°3)

Foeeniricmy (foet)

Bearing Stress Due to hMoment (ks

Met Length ol Bearing {Feet)

Mot Beanng Stress at Toe (ki)

Mt Bearing Stress at Heel kel

Toe Design Pressures (ksf):

0705
3,375
I
0750
4 138
| 4n3
[IRAIH N

NnA38
5

-1

=¥ i Lk

15

3
1
0,523
4 A0
(|
[EREI

Foundation Design {Factored)

Bearing Pressures wio Surcharge Yertical Laad
Dowrward Pressure Toe End

Dicowrevard Presaure Wall End

Upawnrd Pressore Toe End

Upward Pressure Wall End

Bearing Pressures w! Sorcharge Yerticnl Load
Demwnward M'resaure Too End

Dyvamnward Pressure Wall Lnd

Lipewurd Pressure Toe Bnd

Lo Pressure Wall Fnd

Foundation Reinforeement:
Man Toe Reinforcing,

Llective Depth (inches)

Shear in Toe (kips)

Shear Sireas (kaid

Rloment in Toe (1-kips ) (Reduced )
As-regquired | Betlom] (in 2/
Ag=max ("2

As-min (im® 21

Walls  Cantwfall

0.29]
0,201
=250

=2.53%

0.2y
|
S
=1 B9

Wi 5
H438
(L0z
G0
[RARAH]
Co0in
2165
0338

Factored Lomd Desizn

Averape Dearing Stress (kat}
Section Modulus of Footing (18°3)
Creenteicity (fee)

Bearing Stress Due 1o Moment (ks
Length ol Beannge {fzct}

Hearing Stress at Toe (ksD

HBearing Stress at Heel (ksl)

Avernpge Bearing Stress (ksd)
Section Modulus of Footing (1135
Feeentricity {1zct}

Bearing Stress Dz to Moment (ksl
Length of Bearing, (feet)

Bearing, Stress at Toe (kal)

Beiring Stress ol Heel (ksh

Ieel Design Pressures (ksi):

1.293
33735
077
1.237
ERIIH
2530

MRS

1059
3375
A7
[HEA A
@500
1 Bl

0,249

Dowiward Mressure Heel End
Downward Pressure Wall Lnd
Ulpaaared Pressure Heel End
Ulpagard Pressure Wall End

Dovwiwnrd Pressure Heel End
Dievamwnrd Pressure Wall Lnd
Upwaril Pressure Hesl End
Llpaard Pressure Wall Fnd

Main Heel Reinloreng,

Lftective Depth (nches)

Shear in [l (kips)

Shear Stress (ki)

Soment in Heel (1-kips) (Redo) )
As-requared | Top] ™2/ ()
Aseman (in" 21

As-min (in® 201

1003
| 003
01,0156

-2.026

1 g
(Al
-0 245
-1 555

A
[HRE:L]
HIEH]
13
2110
IR
2nld
(R

Wl 12




Preparation of Eogineering Appendix For GRRE/SELS
Corps of Engineers, Tacksonville, Flosida

Taminmi Trail Maodified Water Deliveries to Everglades National Fark Project

Allermative 2I¥ l

CONCRETE CANTILEVER RETAINING WALL

ETRUCT Desipeh Tasiami- Teat Debesipnteasr-annlysisaliernanve 20omealsidet [ Walls sl Canrw'el

Daite by B ORMARLL
Clecked by 5,5 ETIMOGLLU
movember T, 2000

WITHOUT CRANE SURCHARGE

Wall Reinforcing Requirements - Shear Check (Factored)

Max. Rebar Size i B Allowable Factored Shear Stress N IGE ksi
Ihstance I!um Top ol | Eftective Depthot’ | et I L. Dack setLL. Back Increment Shear | Towal  Shear | Shear Stress | Status
Wall Bebir Pressune P'ressure
([ inchis paf sl kips kips ksl
[RHH & 500 [IRILEA] H2 882 HEAH O IE (A K
£ 3 w500 om0 h RRZ HEA Q028 [AERHIH [hK,
HEINH 510 15721 2 BRZ 1432 pARATTN 0,001 (559
TS0 m A0 21551 h2 HHZ 135 HE HEAII] [N
| 5ANO 11441 ht BAZ 1N5E 1134 HEAIH [
| 250 ® A0 a0 h REZ (I e nies nnnz K
LS00 WA 47 162 62 HE2 (a5 11220 100 1k
| 1 750 WA 55022 o2 RE2 (KA 11204 10103 0K
| 200 # A hl BR2 2 RE2 oos2 1321 [NV 11k
! 2,250 | A0 22,794 [ 00ss 37TR (RS [OR
| 2 5000 500 1012 T il RE2 [T 1345 [EEAT 0K
23580 R.500 122618 it 0075 1L 0005 Ik
3000 ® o500 142 530 G2 HR2 Q0RS 002 (KA [ E.
3250 | K500 iy 542 B2 AR C0EE (a0 007 LK.
3540 | RAOD 151 1544 62 HEL 1,001 070 R 0k
1VAI | A 155 465 A2 RE2 AT R (00 [rk
FAHIY | K S0 | 5% 777 hH2 BR2 HEALE] 01,900 0 k.
A4 A HAH Y] | 1741 (iR h2 =2 HELE TS | {62 o [N
FRIT] A0 [ A ha R82 sy || 5% aall [N
4. TA0 8 AL 17273 nQ BHZ 115 258 0,012 [N
5 0k % A0K 177.025 hl §82 11,101 1359 HEANK LK
[ARALEA] M 194,273 63 HE2 0l L7482 A I
WITH CRAMNE SURCHARGE
Wall Reinforcing Requirements - Shear Check {Factored)
Max Rebar Siee i f Allowable Factored Shear Stress 11108 ks
Lristance fram Ta of I.“L“Wﬂ,mlplh e e Blek LoLi Baek [ncrement Sheae | Total  Shear | Shear Stress | Sous
Wall [felnr Pressure Prossure
[zt inches st psi’ kipa ki kil
O 0N K S0 [IRILRY] 3,000 AT (R A LK
0250 WS T RGO (R ] aang 0002 0,000 [N
PR &S00 15721 LR HRATIAT 0007 00 b k.
0TAD ®A00 23581 L0000 HEAIIE D05 PRI Ok
| 0 BRI apga| 3,000 nnia 0027 AT 0K,
1250 WAL RERIH| R 11E {1042 HEA (] 1K,
[ AL0 AN 347 162 HEAIH HOTR HEAN] HEIH LN
1750 A0 AR N2Z AV 13z sz [IRIIN] 1K
R K] A0 h2 A2 HRIIEN] s T 10 LK
Q280 ].A00 M2 T [IR1[EN] (R B (IR 1] Lk
ETHH] = A0 1602 T [IRIEA} 03 177 0 02 K,
2050 B.500 122018« | [ LK) [ 0225 (RN R (LK
.00 5001 142 530 (R ] 0,050 0281 ] kK.
1250 LY | din K42 0,000 061 0343 (SR K] [N
AL AN 151,154 sl MR K] 0,400 (0,008 (P K
3 FA0 &R0 155 465 000 0.065 0471 Q0n5 [N
R IHy] AN 159777 00 1067 {535 005 Ok
A 250 #. A0 1eud DRG HEAIH 11 s 60T AN 0K,
4 &40 = A0 [IEHETH RN 13 NaT7H HE b 1K
4 7859 8 &0 172713 [IRIIHN [ s HRE] T 11k
5 1 f s 10H | 157 024 [IN]IEY] 0 1 E25 10 11K
AR M 194 273 [ ] 0aln 1.140 i MNiA |
Walls  CantWall
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Tumnizami Trail Moedified Yater Deliveries to Everelades National larck Project m
Preparation of Enpincering Appendix For GRR/SELS
Corps af Engineers, Licksonville, Florida Dyame by: B ORNARLL
Alternative 21 T CONCRETE CANTILEVER RETAINING WALL Checked by: 5. ¥ ETIMOGLU
S TROCT U Resien' T tomi- Trail s ien cosr-anplyestal imrncive 2 Rcannlsicel] Walls uls|CaeWall November T, HHK
WITHOUT CRANE SURCHARGE

Wall Reinforcing Reguirements - Moment Checlo {Faclored)

Ciistanee (rom Top of | Effective Depth of | Met DL Back | Me LoL. Back Tolal  Shear | Total Moment Aren ol Sleel o Az
Wall Iebar Pressure Pressure Reguired
feel i hes | pal psf kips f=kips 2 in" 21 2L
11 00K # 500 00 62 ERD (000 111K 1L 2181 0,30
11250 B 500 T 860 G2ERD 0028 [} (03 {1 2081 0,340
i A0 #5000 15721 G2 N2 0,060 [ E 11100 2141 0 0
0,750 H 500 231581 a2 BR2 (005 (03 L 2181 0340
[l 1500 G1.d40 62 HED 0134 0 (42 [EHITES 2181 L]
1 250 K500 39,301 42 BE2 0TS 0,141 [ELHAR) 2181 115400
| 500 R, 500 47 162 aa RR2 0,220 01511 b 2.181 11 340
|, TS0 S0 5002 H2 842 1.264% a2l 00 2181 113440
2 BOSO0 G2 ER2 (2 H4Z .12 0,285 0.7 21K 11344
2 250 B A0 R2.794 hl BHZ IA7R 0,172 a0 2181 (R H]
2 AL RALO L2 T hlBR2 g5 La75 0012 T8 3340
2750 o A0 122618 nl RK2 0514 11555 RA) 2181 0 341
ERI[EA] oA 142, 530 62 HE2 1a0E 11735 AN EY 081 0341
3.250 A 146,842 G2 HED (RN 15T 1023 2181 0,340
3500 H 501 151,154 62 HE2 03,740 1.041 R 2181 0,340
3.750 HA00 155 405 2 BR2 0eT2 1.287 11034 2181 QRS
3 (1) & 500 150 77 2 Wh2 () Giah 1517 111150 2141 MR
4250 H.A00 1 I5S [ el [ 17T [IRIEE] 2181 1,0
4 500 #5010 1568 4l 2 ER2 11549 2R [INIEE] 21481 4 340
4. 750 K500 172.713 2 BE | 258 2350 ez 2181 120
5 0l K500 177025 it 1,359 2677 L3 2 181 11,320
5 N A 193,273 A2 RED | TH2 4, 25 M MNiA A

WITH CRANE SURCHARGE
Wall Reinforcing Requiremenis - Moment Check (Factored)
i . il N i . Y Area of Sleel |

Dristange from Topool | Effective Depth ol | Wet DL, Back bl Lo L. Back Total  Shear | Tolal Mement Required | As-mas, P

Weall Rehor I'eesaung [*ressurne
(e,

fiel inches pal’ pal kips {l-kip= in” 2/ i M
1100 BRIkl 3,000 000 10 IRITEN] A0 2181 1 3401
Il 250 w A T Ra0 HEAIN (R H [IRIIEA MEAINY] 2 181 [
11 A0 A 500 15 721 11 00 0 07 11103 AL 2181 0340
750 8 500 23 581 1100 (RN ] 1100 [RNLEA] 2181 0,341
1 000 H 500 514410 [IRILE] 0027 [ 111D 2.181 03440
|.250 R 500 aw i (R M 0,042 (LR B [N 2. 181 0,
1.500 w500 a7, 1R2 (000 PRI 0 0A0 1+ 01 2RI 4,340
| TA K. 500 55,022 (R DR 008 Gl 2181 13200
2000 Hoshd G2 HED ] nn7 0071 w2 2181 (IR ]
2.250 HOAND R2 794 (.00 | 1,138 O RS 2181 11340
2 A0 A0 FOY2 T LIS 1 E?? r R RIS 2181 1h 340
2 TA0 ERIEA] 1224614 HEAIIH 0225 HE | PRATIAT 218 030
3000 w50 142 530 R 112851 11254 WA 2181 (3 340
3.250 B0 1:bin 542 10 ;542 0332 RIS 2181 0. 3H1
3500 J.A00 150 154 [IRI1RY] (a0 11424 nutl 2.181 [ E]
3750 #5000 |55 465 [ERILEA] 0,471 11534 IRE! PRED 0,340
REEA] 5 501 159777 0K 0518 i Ly 21R1 0, 1y
4,240 8,500 | fy<) (30 0 00 0,607 0 HOA 2l 2041 0. 140
4,500 4 500 k4] 0 00 (678 (0,5 25 2 1K1 1 340
4 Tan oS00 172713 0,00 {1 751 1,144 .0 2181 1, 1
e lIH RSO0 177025 Q000 Ras (R SR AT 2181 i 140
BRI | A 194,273 0.00n0 1140 2.321 Bt M A

Walls  Cant™Wall ol 12



Tamiami Trail Modificd Water Deliveries to Everplades National Park Froject mq
Preparation of Enginevring Appendix For GRR/SELS )

Corps ol Engineers, Tucksonville, Florida Do oy F, DRMARLL
Alternative 2D CONCRETE CANTILEVER RETAINING WALL Checkel by 8 YETIMOGLU
CARTRUC T Desiant Tasmiam - Trailalesipniceszaralvsistaliermaive 20camalsule ] Walls s34 anw sl Newvernber 7, 2000
WSLLTS
W irhi; S fect

Footing Reinforcement { Factorsd load design)

T Hesal

A bl 2165 i A bk 2614 inmMR

A Min. [IRCEL in"240 M han [LADR  in20

As Regd, TLIM) in" 2 Ay Reqd, LG in™2/N
WITHOUT CRANE SURCHARGE WITH CRANE STURCHARGE

Wall Reini Factored load design) Wall Heinl{Factored lond desizn)

As Mux 2.4l in“2t As Max 2181

Az Min. 0340 m" LI Aa Min, 0 3aiy

Az Regd. LT in" 24 Az Heqd. n35

Bearing Capacity (Service Lad) Benpring Copacily {Service Laad)

tet Length of Bearing (o) 4,338 Met Length of Bearing [Teet) & 500

Net Bearing Stress ot Toe (ksl) 1,463 Met Bearing Stress al Tee (ksh 1001

et Bearing Stress at Heel (ka0 EREATL Mt Bearing Stress al Heel (ksfy LuE

Tactor of Safciy Inctor of Saledy

Uveriurning, 2R3 Cwermurning, 3098

Sliding 1.211 Sliding 1.444

Sliding with key |.E2G Shding with key 2,400

shear

Lt ol Wall {wfo crane surchirge) 0

Bon, of Wall {wy cranc surcharpe) (L0

Fonring (a1 Toe) (000

LANTITIES & UNIT COST

Chaantily Unil price Cost
Conerene = O35 Y Y 147 30
Reinfarcement = 26,62 lbs LR ] 11548

IFTAL: 159,28 SLF

T5 Ibadfoy 15 used

Walla  CamWall 12wl L2



Appendix D-5 Alternative 3



HLSMNAT

B'5L G'GL 6GL 71z FLEL FLZL al
508 608 608 FIZL 254 Lzl Gl
Lo Leg L9g riZ) FLEL FLZl ¥l
FEB P'E6 vEs FLEL FLzl FLZL el
Z'iok ZioL z'1ol it FIZL rizl zt
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PBS]

Preparation of Enginceriog Appendix For GRRESETS
Corps of Engineers, Jacksonville, Florida

Tomiami Trail Moditied Water Deliveries to Lverglades Mational Park Project

ESTIMATE OF FROBABLE CONSTRUCTION COSTS

Sheet al’
Dresign: Oy Date: | 129500
Checked:  CL Date: 112900

STRUCT D gn' Tamizeni- Tra lidsmiprtcest-nanlyaismlematives 33 Tepe C Brudge | and & 15 JOOST

Alternative 3 (Bridges 18 8)

LINIT
ITEM QU Y MNITS AMOUNT
E QUANTIT Lk PRICE /
SUPERSTRUCTURE:
Class 1 Conceele - (Superstrociuee) 13721 CY F300.00 425, M0d
Reinforcing Steel — (Superstruclure}® 281284 [L.BS S0.45 F126 580
Bridge Floor Grooving 3396 Y 5250 13489
I'raflic Railing Barrier 24280 FT F3s5.00 Fa4,5R0
Lxpansion Jointa=** 2E5.4 FT F84 .00 F18,005
AASHTO Beam, Type V 435640 FT Fo2.00 5446, 752
Meoprene Dearing Pads 2o BRI Y 525,00 $10.424
Superstructure Subtotal F1, 120,651
SUBSTRUCTURE:
Class [1 Conerete =- {Substrocture) 3Ll oy 415,00 141,573
Reinforcing Steel -- {Substructure) = 494n s LES a5 £22.259
[Mile Hirle, Prefomed 0 (BN F0.00 0
Test Piles 0 [*1. 0,00 Fit
Mrestressed Conerete Piles (F & N { Ft, L0.00 b M)
Mile Splices i A 50,00 hiH]
[¥rilled shalt UHi Il $220.00 F216020
Test lowd tor drilled shatt l EA $50,000.00 S0, 000
Core{Shalt Excavalion) 1 LF SOUH) hH]
Temporary casing il LI SLIHD il
Casing splice il A 54,00 hil4]
Escavation, nnclassified shall 1 LE s0.on 50
Drilled shafl sidewall overrcaming 1l LI 0,00 50
Exeavation. unclassified extra depth 0 LI $0.00 S0
Substructure Subdotul S430,752
Construction Cost Subiotal 51,557 435
Maobilization (5% of Construction Cosl) | . STT.RT2
Contingency  ( [5% of Construction Cost) | L& 423301520
Total Construction Cost $1,568,922
Deck Square Foolage (M) 52,302
Cost Per Square Fool 53573
: s Beinforcement and Drilled Shaft sre considered due (o straddle piers,
PRATIO REBARCONC, (SUPERSTRUCTURER 05 Lhsily.
FARATIO REBAR-CONC, (SUBSTRUCTURLE): 145 Lhsily,
OO EXTANSION PIERS: 5




Tamiami Trail Modilicd Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps of Engingers, Jacksonville, Florida

Alternative 3 {Bridges 2 & 7)

BRIDGE AND SPAN LENGTHS

fi- TR UOT Desipn Tamiami-Trail\designioost-nnlvs isbaltermative- 3 Type T Bradpes 2 and 7.alk]SUPER COM

Do by B LeComie
Checked ty: O Li

Movember 29, 2000

Determine Bridge Length based on hydraulic opening:

il

Bridge Length (L)

oy Berm Width

e Lol

Existing Natural

Front Edge
of End Bent Cap

Ground Line

4—— Frant Face of Backwall (FFEYY)

Control Min, Vert.

b

¢ \Water El. Clearance

h

A

Hydraulic Opening

Hydraulic Opening Width at Natural Ground Level
Matural Ground Elevation

Control Water Elevation

Minimum Clearance over Control Water Elevation
Berm Width

WVertical Distance from botiom of beams to top of Berm where slope starts
Distance From FFBW to Front Edge of End Bent Cap

Minimum Span length

Preliminary Bridge Length (No adjnstment due to pile/drilled shaft in the opening), L' =

A 4

20000 Fr,
5.00 Fr.
9,08 Fr.
6,00 Fr.
3.00 F.
2.25 Fu
2,00 Fi.
28,00 .
241.00 Ft.

Number of ADJUSTED BRIDGE LENGTH (L) 'ADJUSTED SPAN LENGTH
Spans 1% in. Pile 24 in. Pile 36 1. Drilled Shaft | 18 in, Pile | 24 in. Pile | 36 . Drilled Shaft
3 244.00 Ft. 245.00 [, 247.00 Ft. B1.33 Fu. | B1.67 Ft, 82.33 Ft.
4 245.50 Fr. 247,00 FL. 250,00 F. 61.38 Ft. | 61.75 F. 62,50 Fi.
5 247.00 Ft. 249,00 Ft. 253.00 FL. 49.40 Ft. | 49.80 Fr. 50.60 Ft.
f 248,50 Ft, 25100 Fu. 256,00 Fi, 4042 Fr | 41.83 Fu 12,67 Ft,
7 250.00 F. 253.00 Fi, 250.00 Fr. 35.71 Ft. | 36.14 Fu. 37.00 F.
8 251.50 F. 255.00 F. 262.00 Fr. 11.44 Fr. | 31.88 Ft. 32.75 F.
9 253.00 Fr. 257.00 Fr. 265.00 Ft. 28,11 Fr. | 28.56 F1. 29.44 Fr.




Tamiami Trail Madilicd Water Deliverics to Everglades National Park Project

Preparation of Engineering Appendix For GRR/SELS
Corps ol Engineers, Jacksonville, Florida

Alternative 3 (Bridges 2 & 7)

BEAM SPACING vs. DESIGN SPAN

1S TR UC T Designt Taumaami=Trad Pdesagrteost-analyaistaliernative- 3 Type D Bridges 2 and 7. 20l5]5UPER_COMP

PBS]

Do byt B LeComee

Clhiecked by: © Li

Movember 2%, 2000

Determine beam spacing and design span:

Bridge Width:
Slab Thickness:

43.08 Fr.
800 in.

Number 'Beam 'I'Design Spuan
of Brams Spacing AASHTO Type N AASHTO Type HI| AASHTO Tyvpe 1V | 18" Double T 24" Double T | 30" Double T
4 10,77 Fr. 4600 Ft. 6500 Ft. H4ﬂﬂ l"_t
5 8.62 FL. 52,00 Fi. 73.00 Ft. 00,00 Ft. -
B 7.18 FL. 5800 F1. 78.00 Ft. 96.00 Ft 40,00 T't. S0.00 Ft. 60.00 Ft.
7 6.13 Fr. 6.0 Fi. 5200 Et. 9%.00 Et
8 5.39 Fi. 66.00 Ft. |  84.00 Ft. 102.00 Ft.

Beam spacing 15 based on assuming the cantilever 1o be hall of the beam spacing,

“Design spans are determined from the charts based on the bemn spacing piven,




Tamiami Trail Modified YWater Deliveries (o Everglades National Park Project
Preparation of Engincering Appendix For GRR/SETS

Corps of Engineers, Jacksonville, Florida

Allernative 3 (Bridges
2&T

AASHTO BEAMS COMPARISON

JESTRUC T Drsignt Tamium-Tral slesien cest-analvaistalsermanive- 34 Type O Bridpes 2 and 7.al]SUPER_COMT

Checked fiy: O Li

PBS]

Tome by M, LeCamie

Nowvember 29, 2000

Adjusted Span

Mumber of AASHTO

Mumber Length Beams Requived
of PILES Dealled 18" Piles 247 Piles [ Dralled Shait
Spans 15 m, 24 im. Shalt [ [ IV 11 (1 Y IT | 100 [ 1%
q #1.33 11, H16T F1, 233 . 7 4 3 4 b 4
4 Gl 38 1. 61,75 FI, fs?.ﬁl:j Fi, i 3 4 T. d 4 h 4 i
5 49.40 Fi. | 49.80 Fr. | 50.60 F1, 5 4 4 s 4 4 544
[} a1 .42 Fi. 41 K5 Fr. a4 k! I-_ ) __4__ = 4 4 & “ 4_
7 ASTUFL | 3604 Fr. 4 4 4 Pl T4 4 | 4| 3
K FL.44 T a1.E8 Fr. 4 4 4 4 1 “ 41414
a 2H.11 Fr, 2856 Fr 20,44 Fr. 4 4 3 4 4 d 4 4 4
Estimated Construction Cost
Number off AASHTO Beams
ol I3 in. Piles 24 in. Piles DRILLED SHAFT
Spans | [ v i1 1] v 1 111 v
k] NIA H114.40 R 0E4 M ST14,9058 | FE2,320 1 Nia S22 542 2 02
4 592 70 a5, 704 FE2 48R SUA 60 | She 1% [ FR2,002 1 RI0E 00D | S6T 000 I'IsF.-.1 JSHIH
K] B0, HU0 Fah, 106 FR2, 002 SOT.2M | 566,737 [ BRG 664 | S6RII0) S6T 804 FE5, 008
s 53,676 Ft, 50K B3 456 SE4 26 | SAT.26RE | BR4 336 | 355,290 S B0N FE6O1E
T F5d 00 FO7.000 Fadne | 554 0 SHT.A04 [ BRAO0E [ 355 944 L ] $H?,::124
-] $54,324 FnT 402 LR, S0 A55,080 | 568340 [ 85680 [ $50,592 STO2I6 | $E8052
9 $54.646 | feTE04 | SHSO0R | 855,512 | SeRATA | SR6SSD | $57.240 | STLOZD | $89,040
Mlost Economical AASHTO
Number Beam Type
of IR" PILES 24" MLES DRILLED SHAFT
Spans TYTE COST TYPE COST TYPE [ COST
3 K SHI 94 v FEZ2, 220 v SR G2
4 I 565,704 [} Fah, 196 [ 56T
5 il St 196 m $66, 732 il 67 404
i It 453 576 1] £54,216 1 155,206
7 I 154 000 11 554, 0B Il 55,944
] i} 454,324 1 5550l n $56,502
q i} F5d, 6% 1 555512 ] £57.240




Tamiami Trail Modificd Water Deliveries to Everglades Mational Park Project
Preparation of Engincering Appendix For GRR/SELS ms
Carps of Engineers, Tacksonville, Florida Done by 3, LeComie
A 7°| SUPERSTRUCTURE ALTERNATIVES COMPARISON | cricies ty: €. L
Ir:'._‘;TRL|(:T'|D|_'ﬁ|j_l|1'|'ri||'||i;||'|||-'r'l'|'|l|'-|,|l_'5.'lj_l!1'.l.;|l'§.|-.jn:l|'|."\.I'\-".il:|l:"rl'lillI\'I!-.'!-'.I'|':|'|'!I.' 13 Briczes 2 anad 7 <18 SLIPER COM MNowvember 29, 200K
MNumber AASHTO BEAMS WITH DECK Florida Double Tee Beams
af 18" PILES 24" PILES DRILLED SHAE 1&" PILES 24" PILES DRILLED SHAF
Spans | TYPE| COST |TYPE| COST |TYPE| COST TYPE COST TYPE COST TYPE| COST
3 [V | 5186,304 [V | $I87, 157 [V | 5188,685 MiA Mih MM
4 1| 5170,845 11 [ %171, 580 m [ 5173977 MiA MiA M
5 M| 5071, 589 11 e M S076.065 | FDT24 (538,630 FDTX4 | 78321 210 | FOTI0| 5379, 500
i3 1l S1a0,011 11 Flal 62l [ |5164,840 | GDT24 |5320.565 FDT24 | 5323790 |FDT24| 5330,24
7 11| 5160,977 11 $162 Q0 I [S516o6e,772 | BDTIS |$270.000) FDTIS | 5373240 [FDTIE( $279, 720
3 11 Sla1,%43 11 Flad, 197 I | 5168704 | FDTIE |$271.620( FDTI& | 52373400 |FL¥T1E| 5282960
9 11 FL62 909 11 $165 484 11 Sl?U.D3ﬁ FOT18 [$273,240| FDTIS | 5277560 |FDT1E| $286,200
Deck Reinforcement 205 |bs/OY comcrete
Cost of Deck per fom F428/1
PRECAST SLAR MOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE
Mumber 18" PILES 24" PILES DRILLED SHAER 18 m, Pile 24 in. Pile 36 in. Shaft
af Thick-| Bstimated | Thick- | Gatimated | Thick-| Estimated | Mumber | Beam | Estimated | Mumber | Beam | Gstimated | Mumber | Beam | Estimited
Spans ness Cost ness Cost ness Cost Jof Beams| Twpe Cost of Beams | Type Cost | of Beams| Type | Cost
3 4 [V L1E6,394 4 [V | 5187157 4 [V | 5188 685
4 4 11 F170, 845 4 11 5171889 4 1 5_11‘3.9'.7?
5 4 111 171,889 4 111 BIT3,281 4 1| 5176, 065
i - 11 Fla0,011 4 11 $l'ﬁ|.61.1 4 [0 | 164, 840
7 11 3523 582 22 | $555.097 | 22 | 5508261 4 11 Fla0 77 4 11 $£162, 900 4 I F166,7T72
5 19 | #4760 560 2 Fa0s. 623 2 55212 585 4 11 $161,943 4 11 Flod,197 4 11| $L68,704
1 18 | $454, 170 18 | $461,35] 18 S4T5TI2 4 11 ':If]ﬁf.'?'DEl‘ 4 11 $165 484 4 1| RET063G
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Tamiami Trail Maodificd Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEILS
Corps of Engineers, Jacksonville, Florida

Alternative 3 {Bridges 2

INTERMEDIATE BENTS / PIERS

oo by: 3. LeCome

Checked by O La

& 7)
IS TRUCT Desizn' Tamiami=Trai bdest prtenst-analvaigtaliernative- 25 Tepe D Bridees 2 and 7,215 5UPER_COMP Movernber 29, 2000
1 i
18" or 24" Crilled
- - e
Driven Pile Shaft

(2 Drilled Shafts)

Foundation Typel 18 in. Pile | 24 in. File | 36 in. Shalt
Estimated Pile Embedment Length 191, 19 ft. L4 i,
File Length Above Ground 8 fi. a1 B
Total Leogth of Pilel 27 I 27 i 22 fi.
Estimated Cost of One Pile/Dririlled Shalt $501 $1,242 $4,540
Bent cap cross sectional area| 4.0 sq.0 9.0 s 12.0 w6
Bent Cap Length| 43 1. 43 0. 43 f.
Total Concrete Volume| 4.4 CY 14.4 CY 19.1 C¥
Reinforcement at 145 [hs/CY 2082 Ths 20082 Ths 2776 by
Eatimated Cost of Bent Cap| 56,897 6,897 9,196
PRESTRESSED PILES 14 1n. 24 n, DRILLED SHAFT ﬁﬁ i|_1.
Mumber of test loads per bridpe 2 e, 2ea, Mumber of test loads per bridpe | ea,
Core (Shafi Excavation}
Length of temparary casing
Est. total cost of test piles w) dynamic load test per bridpe| $13,440 $13 440 ool casing splice
Ex_c:w‘:llmn, unclassified shaft
% of pile splice [0 [0 Diilled shaft sidewall overrcaming
%ol pile hole preformed 100 % 100 % Excavation, unclassilied extra depth

MNumber Mumber of Piles Mumher of Toal Cast of Piles Toval Cosr of Total Estimated Cost

of Reguires Drilled Shatis prer Bent / Pier Dreilled Shaft of ONE Pier

Spans L8 n. 24 0. A6 in. 18" Pile 24" Pile per Pier 18" Pile [ 24" Pile | 36" Shaf
3 ] 5 i 15,530 $14.015 $34,680 522,433 | 520,912 | $43.8T6
4 fi 4 2 f11.082 F10,316 $26,347 517989 | 517213 | $35,543
5 5 4 T £8 870 $9, 1% $22, 180 15,767 | $16,093 [ $31.370
& 4 4 2 57,096 $8.524 $19.680 | $13,993 | $15.421 | $28.876
7 4 4 Y 56,6048 £8.076 518,013 $13,545 | $14,973 | 527,200
8 4 4 2 56,328 57.756 516823 | $13,225 | $14,653 | 526,019
9 4 4 2 %6, 088 57.516 $15930 | $12.985 | 14413 | $25,126




Tamiami Trail Modified Water Deliveries 1o Everglades National Park Project
Preparation of Engineering Appendix For GRR/SEIS
Coms of Engineers, Tacksonville, Florida

Alternative 3 {Bridges
I&T)

END BENTS

J S TRUCT D Tarsiani- Traildesigoteost-analysisialiernative-33 Type O Bridpes 2 and TalSUPER COMP

PBS]

D by M, LeCnmie

Cleecked by C. Li

Movember 29, 2000

Foundation Type| 18 in. Pile | 24 in. Pile | 36 n, Shafi
Estimated Pile Embedment Length| 19 1 19 fr. 14 fi.
File Length Above Ground & . & 1. 4.
Total Length of File] 27 1. 27 fi. 22 fi.
Estimated Costof One Pile/Drilled Shatt 891 51,242 $ab By
Bent cap cross sectional area] 7.5 sq.0 T.5 st 120 sg.1t
Bent Cap Length] 43 fi 43 fi. 43 fi,
Total Concrete Volume| 2.0 CY 12.0CY 19.1 CY
Reinforeement at 145 Iha/CY [ T35 Ths T35 Ths 2776 1hs
Estimated Cost of Bent Cap| 55,747 35,747 59, 196
PRESTRESSED PILES 15 in. 24 in.  |DRILLED SHAFTS 16 in,
Core(Shaft Excavation)
Length of temparary casing
Percentage of casing splice
Excavation, unclassified shaft
e of pile splice 105 0% Drilled shaft sidewall overreaming
% Pile hole preformed 100 % 100% | xcavation, unclassified axtra depth

Mumher Mumber of Piles Mumher of Total Cost al Piles Total Caost of| Total Estimated Cost
af Rl:quirunl.' Drilled Shafts” per Bent / Pier Dirilled Shalt of ONE Pier

Spans 1% in. 24 in, 36 in. 18" Ple 24" Pile per Pier 18" Pile [ 24" Pile 36" Shatt
3 b i} 5 FE.810 38,754 F24, 206} $27,051 527 889 Hda TEY
-+ 7 G 5 7,714 8,754 F24, 200 24,181 525,221 S 115
5 0 4] ] $6,612 $8,754 $24 200 | $23,079 | 525,221 Sdd 115
f & & & $6,612 48,754 $24.200 | 520,652 | 522,794 541,588
7 i) & b fa.612 58,754 $24.200 | 520,652 | 522,794 541,688
) f i) 5 $a6.612 58,754 a4 200 | 520,652 | 522,794 541,688
0 fy [ 3 6612 58,754 5§24 200 | 520,652 | 522,794 41,008

1|I'IC|LIE|ES- wingwall piles far Type I, 1 11 beams,

Includes winawall drilled shafts for Type [V, 1, [| beams.




Tamiami Trail Modificd Yaler Deliveries to Everglades National Fark Project
Preparation of Engincering Appendix For GRRISELS

Corps of Engineers, Tacksonville, Florida

Albermadive 3 (Bridpis
I& T

SURSTRUCTURE & SUPERSTRUCTURE ALTERNATIVES COMPARISON

PBSJ

Dt s M, LeComie

Chevked by O Li

|I:'.h'I'RI.Il:'I".I’J.-.'1||lr.'-'l‘:||r.in|ni-'I"::liI".v:I."i||'r.'-|.'||':|-:|||:|I'|-:.i':'.r.II|.'r||:|Iiu.' AT

w It Gridaes T aml 7ol [SUTER DOMP

MNovember 29, 2000

Kumber ADJUSTED SPAN LENGTH Mumiser

Cnst ni Substructure

Coal of Superstruciun

Tioal Cost of Structure

Il 1% in. 24 in. 36 i of 14 in, 24 in, KL HE 14 in. 24 i, o 18 in, 2 0n, 3 im.
Spins Pili= Pile Shafl Piers Ml Pile Shaft il Pile Shalt Tile Pile Shalt
3 [BI33FL| 8167FL | R2I3FL T | 100768 | $97.602 | $IBL.319 | S5186,093| SINTIST | BIKK.6ES |S2K7.1e] [S284,759 [$370.004
4 A28 T 61,75 Fi 2,50 Fr. 1 oz a2m S0 080 F19d 8250 SIT0EAS | H171, 5480 FUT3977 [S273.174 |5273.96% [S36E 815
5 49440 Fr, [ 4% 80 F1 AU D P 4 Fim 228 F114.813 F212.734 :‘i_ITl,HH‘} F173,241 LL76,065 5281114 |528E, 094 's.'!-ﬁux'?”u
f 4142 Fo | 41.83 FL 4267 I, hi FILL26E F122,692 $227.756 F1601|  BL6L,62l Sihd Bdl (5271279 SEH-J-.SH_ 33'31.5']h
7 A5 70 Fe| 3e14 11 3700 Fr, [ 12257 3175, 425 F24n, 6502 F1e0,9TT ] RlAZ 509 i, 772 ii:_l!\."!-,ﬁ.ﬁ':] FI98. 374 [S413 204
8 A1, Fr.| 31,88 Fu 32.75 R, L FLG ATR 145 158 F2R3, 508 Flal e | Sind, 197 SI68, 704 [$295 821 13312354 ':'14:1-'1-.21'-_
4 2811 Fe.| 24.56 FL 2044 [T, R C ¥4 1R Fle B L2084, 363 FLe2 [ S165 482 5170606 | $308,000 [$326,375 |5455,019
SUBBIARY OF MOS sEAN ARRANGEMENT:
Nurmber Murber of | Totl Lenpgth | Bumber | Total Length
of  |Estumated | Fourdation | Superstructure | Mumber | Rumber Milez or ni Piles or | ol Test ol Test
Spans oSt Allermative Adtermative | of Spans | of Beams | Drilled Slafis | Drilled Shalls Files Pilas
3 S2Rd. TR 2 in. Type IV 3 45 20 A0 2 B0
4 5273174 14 in. Ty L1 a4 q a0 R0 &t 2 84
5 281,114 L5 in. Type M1 5 B! a0 KON 2 R @t
i 271,20 15 in, Type 11 [} e a0 K191 1 B4 f
7 241 550 ¥ . Type 1 7 q 4 BLE N 2 E4 1
¥ 3205421 [ERT Type [1 L A I8 1024 0L T fid 11
G |RI08.041 L% in, Type [1 @ 4 2 1134 it 2 N
1
5271,27% < --- Minimum
RESULT OF COST COMPARISON STUDY:
Maost economical superstructure types Tvpe L.
host economical substructure tvpe: 18 in.
Cptimum Span Arrangement; & spans at 41,42 T,
Total bridge length: 248,50 Fr,
Total number of heams: 24
Total length of heams: #a.00 FL
Number of piles or drilled Shafts: 30

Length ol Piles ar drilled Shats;

R10L00 Fi,




Tamiami Trail Modificd Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps of Engineers, Jncksonville, Florida

Allernative 3 (Bridges
N L Lm“‘:l ESTIMATE OF PROBABLE CONSTRUCTION COSTS

& 7

1S TRUCT Degign' Taminmi-Trail esignbeos -analysishallermtive-34 Tepe [ Bridges 2 and 7. 13| SUPER. COMP

PBSJ

D by ML LeComie
Checked by: O Li

Movember 29, 2000

Iiem Quantity  Units Unit Price

SUPERSTRUCTURE:
Conerete 264.5 CY 5310
Reinforeing Steel 54219 LBS 50,45
Bridge Floor Grooving [ L0k SY 2,50
Traific Railing Barrier 4970 T $3s
Expansion Joints” E6.2 T $ad
Type I Beam 994.0 FT $54
Neoprene Bearing Pads 5.251 Cy hd25

Superstructure Subtotal

SUBSTRUCTURE:

Concrete 130.1 Y 5415
Reinforcing Steel” 13866 LIS L0145
IMile Hole, Preformed a0 EA 52
Test Piles B4 Ft. S1a0
18 . Prestressed Concrete Piles (F & 1) #1101 P, %
Pile Splices 3 EA $110
Drilled shafi LF $a2
Tesat load tor drilled shaft EA S0, 000
Core (Shalt Excavation) LE

Temporary casing LF

Casing aplice EM

Excavation, unclassified shalt LF

Drrilled shall sidewall overreaming LI

Excavation, unclassificd extra depth LF

Substructure Subtotal
Construction Cost Sulitotal

hobilization (3% of Construction Cost) 1 L5
Contingency (15% of Conatruction Cosr) 1 L5

Total Consiruction Cost

Deck Square Footage ()
Cost Per Square Foot

Fosorsoi e :
Ratio of reinforcement o superstrocture concrete: 205 Lhs/CY.
g
“Ratio of reinforcement (o substructure concrete: 145 Lhs/CY,

B . : ;
Mumber of expansion plers: 2

Amount

SR1,9490

524,394
$2,761
$17.305

$7.238
$53.676
$2.232

H 189,690

553,997

58.490
56,000
513,440
526,730
$330

L1008, 087
$298.677
5 14,934
S 44,802
$358.412

10,706
$33.48/sf




Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps of Engineers, Incksonville, Florida

Alternative 3 (Bridge 3)

BRIDGE AND SPAN LENGTHS

- STR LCTDesigm Tamiami-Traildesignicost-anlyzisialiermive-3 Type B Bridee 3, xI8]LENGTH

PBS]

Done by: M. LeComte
Clhecked by: €, Li

Movember 29, 20040

Determine Bridge Length based on hydreaulic opening:

o

Bridge Length (L)

-

4—— Front Face of Backwall (FFEW)

. Berm Width

-

Frant Edge
of End Bent Cap

Existing Natural

v
Control Min. Vert.
[ Water ELI Clearance

v b 4

Hydraulic Opening

Ground Line
Hydraulic Opening Width at Natural Ground Level 150,00 Fu
Matural Ground Elevation  5.00 Ft,
Control Water Elevation  9.00 Ft,
Minimum Clearance over Control Water Elevation 6,00 Fi
Berm Width ~ 3.00 Fr.,
Vertical Distance from botom of beams 1o top of Berm where slope stargs 2,25 L
Distance From FFBW 1o Front Edge of End Bent Cap 2,00 Fr.
Minimum Span length 2800 Fi,
Preliminary Bridge Leogth (No adjustment due to pilefdrilled shafi in the opening), L' = 191.1H Ft.
Number of ADJUSTED BRIDGE LENGTH (L) ADJUSTED 5PAN LENGTH
Spans 18 in. Pile 24 in. Pile 36 in. Drilled Shaft | 18 in, Pile | 24 in. File | 36 in. Drilled Shalt
2 192,50 Ft, 193.00 Fr. 194.00 B, 96,25 Ft. | 96.50 Fr. 97.00 Fr.
3 194.00 F1. 195.00 F1. 197,00 F. 64.67 Fi. | 65.00 Fu. 65.67 I,
4 19550 Fr. 19700 Fr 200.00 Fr. 45.88 Fr. | 4925 Fr. 5000 B
5 197.00 Ft. 199.00 F, 203.00 F. 39340 Fr. | 39.80 Fu. 40160 Fr.
6 198.50 Fu. 201.00 Fu. 206.00 F. | 33.08 Ft. | 33.50 Ft. 34.33 L.
7 200000 Fr. 203.00 Fr, 20900 Fu 28.57 Fr. | 29.00 Fr. 29,56 Fr.




Preparation of Engineering Appendix For GRR/SEIS
Corps of Enpineers, Jacksonville, Florida

Tamiami Trail Modified Water Deliveries to Everglades Mational Park Project

Alternative 3 (Bridge 3) BEAM SPACING vs. DESIGN SPAN

J- S TRUCT Designi Tamiami- Traildesign' cost-analvsistalicrnacve-34 Type E Bridpe 3515 LENGTH

Doty by ML LeComie

Checked by O, Li

Movember 29, 2000

Determine beam spacing and design span:

Bridge Width: 43,08 I,
Slab Thickness: 8,00 in.

Number “Beam znﬁ‘.;g“ Span
of Beams Spacing AASHTO Type IT| AASHTO Type 111} AASHTO Tvpe IV | 18" Double T| 24" Double T | 30" Douhle T
4 10,77 Fr. 46.00 Ft. 65.00 Ft. 54.00 Et.
3 8.62 Ft. 52.00 Ft, AR ) e ] .
@ 718 Fr 58.00 Ft. 78.00 Ft. 96,00 Ft. 4000 Fi. SO0 Ft, al.00 Ft.
7 §.15 L. 62.00 Ft. H2.00 Ft. 98.00 Ft.
8 5.39 FL. 66.00 Ft. 84.00 Ft. 102.00 Ft.

Beam spacing is based on assuming the cantilever 1o be ball of the heam spacing,

1
Design spans are determined from the charts hased on the keam spacing given,




Tamtmmi Trail Modified Waler Deliveries to Everglades Notional Fark Project
Preparation of Engineering Appendix For GRESSELS

Carps of Engineers, JTacksonville, Florida

Alternative 3 (Bridee
k)

AASHTO BEAMS COMPARISON

1S TRUCT Deeipn’ Tamiami- Traildesipntcosi-nnalvsistalierranve- 35 Tvpe F Bridge 5oxls/LERNGTH

PBS{

D T WL LeComnie
Checked by: ©. Li

November 29, 2000

Adjusted Span Mumber of AASHTO
M ber Length Beams Required
of PILES Darilled 18" Piles 24" Piles Drrilled Shaft
Spans 14 in. 24 in. Shalt (1 11} 1% 11 [} v o
2 Ui 15 I ".i‘f1.5'||_ 1. EERCIREN 7 7 T
3 e BT I, 5 (K1 E"I._ G5 67 1L K 4 & B 4 4 b 5 4
4 GHEE 425 Fr. 56080 Fr. 5 4 + ] 4 4 5 4 [ 4
3 A9.d0 Fr, 9 _[-'r. -1'i'l.'H_| [—'r.__ 4 _ -1- i -1- ) ; ii-__ i :1- e _j' T i i 4 _4_
& 3308 Fu. A%.50 Fr 3425 Fr. 4 d L 4 4 i 4_ 4| 4
T 2857 Fu. 2000 Fr 20 R Fr 4 4 d 4 4 a 3 14
Estimaled Congtruction Cost
Number of AASHTO Benms
af 18 in. Piles 24 in. Piles DRILLED SHAFT
Spans n | v 1 1 v 1 il v
2 MiA NiA EL15,190 MNiA WA FLI5 484 MEA WA BLEE0T2
k L83 808 NA1.52 S, LG FRa 2an [ 352200 | 565520 | 525104 [ FoS5,095 Shfy 1492
4 S51.THS R52,. 1 S5, R F53, 100 | 52,706 | S6h, 192 554.”!::';] $ﬁ_3,ﬁl'_:(] 567,200
L 541552 552,790 Sih 102 [ $d42,984 [ 53,332 [ Seh RGd | S43.848E | RS9 40 | SeR.208
i 542 476 553,193 Seha0h | F43416 | F55B0R | R6T 530 [ S44.490 | KS5208 | S60.2006
i 432, 20 53,60 567,200 $d3 4B | BS54 404 5‘!)?:':,:'..'{]3 545 144 | 856,012 570,224
Mlost Econemical AASHTO
Mumber Beam Type
ol 15" PILES 247 PILES DRILLED SHALT
Spans TYPE COST TYPE COST TYPE COST
2 v F113.190 W S1ihaRd | v | #040m2
a 11 551,902 (1L 52,260 [ S5 G5
4 111 352,304 [ .1-352.-:":}{'! I F51.600
5 1T 342 552 11 542,984 I ¥ KR T
f 1 142 BT I 543 416 [ F 400
7 1] 43,200 § 54 A48 I $43, 144




Tamiami Trail Modified Water Deliveries to Everglades Mational Park Project
Preparation of Engineering Appendix For GRIVSELS

Corpas of Engincers, Jacksonville, Florida

Alternative 3 {Bridee
3

SUPERSTRUCTURE ALTERNATIVES COMPARISON

JU S TRUET Designt Tamiani- Traildesipoteost-analysistalicnustive- 1 Type E Hridge 3 xls]LERGTEH

PBSj

Dare tw, ML LeCamiz

Checked by L0, Li

Mowvember 29, 20003

Number AASHTO BEAMS WITH DECK Florida Double Tee Beams
al L&" PILES 24" PILES DRILLED SHAE L&" MILES 24" PILES DRILLED SHAF
Spans | TYPE| COST |TYPE| COST | TYPE| COST TYPE | COST TYPE COST | TYPE| COST

2 IV | 5195562 IV | 51964070 1V | $197.086 MIA MNA [

3 | S125,006 | 5125,702 [0 | $150,293 MIA Mid MA

4 [ 5136,050 M| 5137094 | ° 000 [ $139182 | FOT24 |5252 195 FOT24 | 5254130 | FDT24| 5258000

5 [[|5126,850 [l |5128,138 [[ | $130.713 | FDTI8 [5212.760] FDT1E | $214.920 |FDT24| 5261,870

f o lsi27.86 | 10 |size42s | 0 | $132.645 | FOTIR [5214,3800 FDTIR | $217.080 |FDTIR| S222.480

7 [[ | 5128,782 [[ 5130713 [ | $134.577 | BDTIS |5216,000) FDTIS [ $219.240 |FDTI8| S225,720

Deck Reinforcement 205 |hs/CY coneroge
Cost of Deck per foor $428/6.
PRECAST SLAR MOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE
MNumber 18" MLES 24" MILES DRILLED SHAF 1% in, Pile 24 in, Pile a6 in. Shaft
of Thick-| Estimated | Thick-| Estimated | Thick-| Estimated | Mumber | Beam | Estimated | Number | Beam | Estimated | Mumber | Beam | Estimated
Spans MessE Cast Ness Cast Niss Cost of Beams|  Type Cal of Beams | Type Cost | of Beams | Type | Cosl

2 7 IV $195 562 7 1V | $1%6,070 T IV | 3197086
3 4 (| $135,006 4 | $135702) 5 | 1m0 | $150,29
4 4 [LI $136.050 4 I | $137.094 4 I | $139, 182
3 23 | BE5LETe | 23 | $d56.464 i 1) $120. 850 4 11 $128,138 4 11| $130,713
fi A I LT N R 400914 | 21 F431 ,43'j 4 1 $127 816 4 11 $120 425 4 11| $132,645
7 18 | $359.028 8 | a1 | 1u | 4396008 4 1 $128.782 4 I1 F130,713 4 11| §134,577
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Tamiami Trail Modificd YWater Deliveries to Everglades MNational Park Project
Preparation of Engineering Appendix For GRE/SELS
Corps of Enginecrs, JTacksonville, Florida

Alternative 3 (Bridge 3) INTERMEDIATE BENTS / PIERS

1 STRUCT Desi g Tamiazi-Treail'designieost-onaly sistalernabve- 3 Type B Bridze Lals|LENMGTH

Dezne by B LeComiee
Checked by C, Li

Monember 28, 2000

|

Crilled
Shaft

18" ar 24"
Driven Pile

(2 Drilled Shafts)

Foundation Type| 18 in. File | 24 in. Pile | 36 in. Shaft
Estimated Pile Embedment Length L4 i, 19 1t 14 ft.
Pile Length Above Ground 5L 21t B i
Total Length of Pile] 27 0. T, 27 i,
Estimated Cost of One Pile/Drilled Shait %591 51,242 54,540
Bent cap cross sectional arga| 9.0 sq.0 9.0 5q. 1t 12,0 5q.ft
Bent Cap Length| 43 i 43 fi. 43 i,
Total Concrete Volume| 144 CY 4.4 CY 9.1 CY
Reinforcement at 145 ba/CY 2082 lhs HED s 2776 lhs
Estirnated Cost of Hent Cap|  $6,597 F6, 597 0,196
PRESTRESSED PILES 1% in. 24 in. DRILLED SHAFT A6 in.
Mumber of test loads per bridge| 2 ca. 2 e Wumber ol test loads per bridge | e
Core tHh;!I:l Excavation)
Length of temporary casing
Est. total cost of test piles wd dynamic load test per bridge| 513,440 503,440 % oof casing splice
Excavation, unclassified shaft
% of pile splice 105 105 Drrilled shatt sidewall overreaming
% of pile hole preformed L0 % L0 % Excavation, unclassified extra depth
Mumber Mumber of Files Mumber of Total Cost of Piles Total Cost of Tolal Estimated Cost
of Fequired Drilled Shafis per Bent / Pier Drillesd Shalt of OME Pier
Spans I8 in. 24 in. A6 n, 18" Pile 24" Pile per Pier 18" Pile | 24" Pile | 367 Shafl
2z 11 4] 2 25,562 $27, 154 $30 6HD 532,459 | 529.09] 68 BTG
3 6 4 2 $13,332 | $12,556 $34,680 | 520,220 | $19.453 | $43,876
4 5 4 2 759,990 [ $10316 | $26,347 | $16.887 | $17.213 | $35.543
5 4 4 2 57,768 9,190 22180 $14.665 [ $16,093 [ S531.376
f 4 4 2 57.096 58,524 519,680 $13,993 | $15,421 528,876
7 4 4 2 56,648 58.076 S18.013 $13,545 | $14,973 | 52728




Preparation of Engineering Appendix For GRR/SELS
Corps of Bngineers, Jacksonville, Florida

Tamiami Trail Modified ¥Water Deliveries to Everglades Mational Park Project

3

Alternative 3 (Bridgee

END BENTS

1S TRUCT Desiznt Tamiami=Tri Pdesiencost-analysistallermmee: W Tepe E Bridge 3, z15]LENGTH

PBS]

Drare by: % LeCarmie
Checked by: O L1

Movember 29, 2000

Foundation Twvpe| 18 in. Pile | 24 in. Pile | 36 in. Shafi
Estimated Pile Embedment Length 1911, 1911, 14 1.
Pile Length Above Ground| 211 g1 g1
Total Length of Pile] 27 f1. 27 h. 221,
Estimated Costof One-Pile/Drilled Shaft] 4891 51,242 54,840
Bent cap cross sectional area| 1.5 sq.it T.5 st 2.0 5.1t
Bent Cap Length| 43 i 43 fi. 43 fi.
Total Concrete Volume| 12.0 CY 12.0CY 1941 CY
Reinforeement at 145 Tha/CY T35 lbs 1735 lbs 2776 by
Extimated Cost of Bent Cap| 55,747 $5,747 9,196
PRESTRESSED PILES 18 in. | 24in, DRILLED SHAFTS 36 in.
Core(3Shaft Excavation)
Length of termporany casing
Percentage of casing splice
Excavation, unclassified shaft
% of pile splice 10% 105 Drrilled shaft sidewsall _u*_-rerreéming
% Pile hole pretormed 100 % [ xeavation, unclassified extra depth

Mumber Mumber af Piles Murnber of Total Cost of Mles Total Cost of Total Bstimated Cosi

of chu':n:d' Drilled Shafts” per Bent { Pier Drrilled Shaft of ONE Pier

Spans 18 im. 241, 36 1. 8" Pile 24" Pile per Pier 18" Pile | 247 Pile 367 Shaift
7l 9 f b 5494918 58,754 524,200 $20 053 $27 BED 46,783
3 7 6 5 57,714 $8,754 524200 [$24.181 | $25221 | $44.115
4 f f 5 56,612 8,754 $24.200 | $23.079 | $25.22 4,115
5 6 ] 5 $6,612 $2.754 $24,200 20,652 | $22.794 1,688
4] 4] 4] 5 F6,612 8,754 F24, 20 F20,652 $22,794 $41 688
7 6 f 5 $6,612 $38,754 $24.200 | $20,652 | $22.794 | $41,688

1Inu:ludre.-s wingwall piles far Typa W, 1, [ beams,

:rncludes wingwall drilled shafts for Type IV, 11, I beams,




Tamipmi Tepil Madified Water Deliveries to Everglades National Park Frojeci
Preparation of Engincering Appendix For GER/SELS
Coma of Engineers, Jacksonville, Florida

Alrermative 3 (Areidge
A

SURSTRUCTURE & SUPERSTRUCTURE ALTERNATIVES COMPARISON

FSTRUCT Devipnt Tamiumi-Tralldesig sl -analysisalermiive: B Tyoe B Teilee 3518 LEMGTH

PBS]

Dt By B, Lelomne

Chevhed by O, L

Mowember 29, T

Mumber ADIUSTED 5PPAN LENGTH urmbier Cost of Substruciure Cost ol Buperstruciurne Totul Costoof Sinacten:

nf g, | 2din, in, ol L& in, 24 in. 6 an, 18 im. 24 i, KR 1K in. 24 in. 3t n.

Spans Pile | Piles Shult Picrs Pile: Pile Slll Pile: il Slall Pile Pile Shaf
2 .25 FL E Ui 5 P STk EFr | 1o 56 SEd, BAY Slnd 443 5195 502 51946, 070 S19T G | R286,127 F.FIH_H.‘J.'!-'J_ _&Eﬁ_‘].ﬁl‘}
il b 6T FIL | 6500 Fr. G307 L L AR 1% G547 5075, 982 SL35 000 [ 535,702 $150,200 | K223 K25 |$225,040 |4326,275
4 JH.E8 P 4925 T 50,00 F, 3 o 518 S102,080 SI94, 858 | SL36,050 [ SI3T094 [ $1340 142 (8232 B6E (5230174 (3334040
5 3940 FL | 3980 R A0, 60 F1, 4 For 963 S0, 550 H208, BR0 126,850 5128134 F120. 713 |5226,815 [S1538,007 | 3339 593
[ AL08 FiL | 23,50 Fr, 34533 FL. 5 S111,2608 122692 L227.756 127816 R129.825 122,645 |S239,084 5252, LLT [$300,401
7 2RAT FL| 2900 Fr. 2086 FLL f L122,573 5155425 5246,032 SI28,782( $130.713 F124,577 |5251,554 5266, L34 (351,208

JUMMARY OF MOST ECONOMICAL

Chptimum Span Arrangement:
Total bridpe length:
Total number of beams:

Tonal length of heams:

Mumber of piles or drilled Shafis;
Lenpth of Files or drilled Shafs:

3 spans at 64.67 FT.

194,00 Fr.
12
e
24
.00

Number Bumber of | Total Length | Number | Total Length
nf Estirnated | Foundation | Superstructure | Mumber | Mumber Piles or ol Piles or ol Test af Test
Spans Cosl | Allernatve | Allernative | of Spans | of Beams | Drilled Shafts] Drrilled Shadis]  Piles Piles
2 [$2R0EN ) 24 Type [V 2 T It 43211 2 LEB
3 |$223.825 1% in, Type 101 3 4 24 hidt 11 I B4
4 |§232 BRR L& in, Tupe 1M1 4 4 15 0TS 1 z i
5 K26, EL3 18 im. Type [ 5 4 n 02N 2 LERI
ho |SI59082 15 in. Type 1T fi 4 Rl w101 2 LES I
7 KA1, 854 18 in, Type 11 7 4 i 918 1 2 Ad 1l
52211525 <Z--- Minimum
RESULT OF COST COMPARISON STUDY;
Mot economical superstructure type: Tyvpe I
Must economical substructure tvpe: 18 in,




Tamiami Trail Modified Water Deliveries to Everglades National Park Project
Preparation of Engincering Appendix For GRR/SEIS

Corps of Engineers, Jacksonville, Florida

Alternative 3 (Bridge 3) ESTIMATE OF PROBABLE CONSTRUCTION COSTS

I[;".S'I'I{ UCT et Tarmami: T Padesignicou-analysistaliernative-2Type B Bridge 3. 28| LENGTH

PBS]

Lrone b ML LeCennie
Cheched Ty C.Li

Movember 29, 2000

[tem Ouantity  Units Unit Price

SUPERSTRUCTURE:
Concrete 06,5 CY 5310
Feinforcing Slm.:ll 23128 LES 50,45
Bridge Floor Grooving HoZ 5Y 52.50
Tratfic Railing Barrier JEE.0 FT $35
Expansion Joints” 86.2 FT ha4
Type 111 Beam 7760 FT $67
Meoprene Bearing Pads 0,094 CY $a2s

Superstructure Subtotal

SUBSTRUCTURE:
Concrete o7 cy $15
Reinforcing Steel’ L4078 LBS $0.45
Pile Hole, Preformed 24 EA 5200
Test Piles &4 Ft. 5160
18 in. Prestressed Concrete Piles (F & [) 6a5 Fr. 533
Pile Splices k) LA 5110
Dirilled shaft LF £220
Test Joad Tor drilled shaft Ea& 550,000
Core {Shaft Excavation) LF
Temporary casing LF
Casing splice EA
Lxcavation, unclassified shaft LE
Drilled shaft sidewall overreaming LF
Excavation, unclassified extra depth LF
Substructure Subtotal
Construction Cost Subtotal
Mabilization (5% of Construction Cost) | LS
Contingency  (15% of Construction Cosl) I L5

Total Construction Cost

Deck Square Foeotage (Bt
Cost Per Square Foot

1 . .
Ratio of reinforcement 1o superstructure concrete: 205 Lhws/CY,
2 : S .
Ratio of remlorcement (o substruciure concrefe: 145  Lbs/CY,

| : . |
Mumber af expansion piers: 2z

h

564,008

519,048
82,156
$13,580
$7,238
$31.992
I

FI58.06]

Fa0,202

$6.3353
Ha. 800
13,440
521,384
533

$86,581
$244,642
12,232
36,696
$293,571

8,358
$35.12/sF




Tamiami Trail Modified Water Deliveries to Everglades Nalional Park Project
Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, JTacksonville, Florida

Alternative 3 (Bridge 4)

BRIDGE AND SPAN LENGTHS

1S TRUCT Designt Tarmami-Tralsdesignteosi-nnalvaistaliermative -1 Type F Bridge 4. x1s]COST

g
Done by ML LeComte

Checked by: L, Li

Movember 29, 2000

Determine Bridge Length based on hydraulic opening:

a

Bridge Length (L}

2

i

| Berm Width

S |

Existing Natural

Front Edge
of End Bent Cap

Ground Line

4—— Front Face of Backwall (FFEWW)

Control Min. Vert.

b,

$ Water El Clearance

k4

Hydraulic Opening

A

e |

Hydraulic Opeping Width at Natural Ground Level
Natural Ground Elevation

Control Water Elevation

Rlinimum Clearance over Control Water Elevation
Berm Width

Wertical Distance [rom botom of beams 1o top of Berm where slope starts
Dhstance From FFBW to Front Edge of End Beot Cap

Minimmum Span length

Preliminary Bridge Length (No adjustment due to pile/drilled shaft in the opening), L' =

125,00 I,
.00 Ft.
8.50 Fr.
600 I,
3.00 Fu
2.25 Fr.
2.00 .
28.00 Fi,
164,00 Ft.

Number of ADJUSTED BRIDGE LENGTH (L) ADJUSTED SPAN LENGTH
Spans 18 in. Pile 24 in. Pile 36 in. Drilled Shaft | 18 in. Pile | 24 in. Pile | 36 in. Drilled Shaft
2 165,50 Ft, 166.00 Ft. 167.00 F. §2.75 Ft. | 83.00 F. £3.50 F.
3 167.00 Fi, 168.00 F1, 170,00 Ft. 55.67 Ft. | 56,00 Ft. 56.67 Ft.
4 168.50 Fi. 17000 F, 173.00 Ft. 4213 Ft. | 42.50 Fu. 43.25 FL.
5 170.00 Ft. 172.00 Ft. 176.00 Ft. 34.00 Fr. | 34.40 F. 35.20 Fr.
6 171.50 Fr. 174.00 [t 179.00 Ft. 28,58 Fr. | 29.00 F1, 29.83 Ft.




Tamiami Trail Modilied Water Deliveries to Everslades National Park Project
Preparation of Engineering Appendix For GRR/SEIS

Corps of Engineers, Jacksonville, Florida

Alternative 3 (Bridge 4)

BEAM SPACING vs. DESIGN SPAN

| S TRUCT Desien Tanuiami-Trailwesigntcost-nnalysisialernative-35 Type 1° Bridge 4, x15)COST

PBS]

Drome by ML LeComie

Checked by O, Li

Movember 29, 2000

Determine beam spacing and design span:

Bridee Wilth;
Slab Thickness:

35.08 I,
200 .

Number ‘Beam 2|};t_;;ig!1 Span
of Beams Spacing AASHTO Type 11| AASHTO Type 1] AASHTO Tvpe IV [ 18" Double T| 247 Double T | 307 Double T
4 8.77 Ft. 46.00 Fi. 65.00 Ft, 54.00 Ft.
5 7.02 Fr. 52.00 Ft. 73.00 Fi, SR,
& 583 Ft, 58.00 Ft. 78.00 Ft. 96,00 F1. .00 T, 50.00 Fr. 60,00 Ft.
7 5.01 Fu. 62,00 Ft., H2.00 Ft. 98.00 Ft.
8 4.39 i, 66.00 Tt 84.00 Ft. 102.00 Ft.

Beam spacing 15 based on assuming the cantilever to be hall of the beam spacing,

2 [
Design spans are determined from the charts based on the beam spacing given.




Tamiami Trail Modified Water Deliveries o Everglades Mational Park Project
Preparation of Engineering Appendix For GRE/SELS mg
Cuorps of Engineers, Jacksonville, Florida [home by; M., LeConme
et AASHTO BEAMS COMPARISON Cheched by €. 1
JL S TRUC T e Tammanu: Tranl'lesizn' cost-analysistaliemative- DU Tvpe B Rridgs 4.8 1005T Mavembser 29, 200K
Adjusted Span MNumber of AASITTO
Mumher Lenpth Beams Hequired
of PILES [rrilled L™ Miles 24" Piles Drrilled Shafi
Spans 15 in, 24 in, Shaft 1L 111 [y 1l 111 v 1} | m |
2 82,75 Fr, R Fr, 1350 Fr, i 4 B 4 {814
| 55,67 . Sy, ) Te, Sy 00T Fr, f 1 4 i+ 4 4 Al 4] d
4 213 Fe, | 42,50 Fr, 43,25 Fr, d Al 4 4 4 4 4 [ 4] 4
5 JaA0 P, Gd.40 T, 35,20 Fe, [} 4 J_I -'I-_ | -F_ : -1-__ o 4 4 _4
6 | ZHEH G | 2900 | 2983 T 4 '[ 1l a 4 4 4 P P
Estimated Construction Cost
Number of AASHTO Beams
of 18 in, Piles l- 24 in. Piles DRILLED SHAFT
Spans i m_ | It I v 1 mo |
2 M Fad, 08 $55, 008 Wit SMESTR | 555776 MM 512 | %5611
£} £54, 104 144,750 556112 54 432 | 545024 | 536,448 | ES5080 | 345 560 EAT 120
4 L36.396 | S45.158 | SS6.6L6 | $36,720 | R45.560 | S5T.030 | $37.368 | dan 304 | S58,10K
A 536,70 S45_ 5601 i F$37,052 | 40006 | S5T.TE2 | 838016 | 37108 SR, 130
fi ST R45 962 AT 2 F37,584 | 340652 | S5Rd6d4 | 5366 | 47072 S0, 1444
Miost Keonomical AASHTO
Number Bemm Type
af 18" PILES 24" PILES DRILLED SHAFT
Spans TYTE COET TYFPE COST TYFPLE COST
2 W 555 GlIH v %55,776 v 15h, 112
3 [ Fdd THb 1 545,024 HI 45,500
& 1 Fh, 30 I 536720 il $37, 304 :
5 1} 36,720 {1 53T, 152 I Fi8 016
t 1 $37.044 1 537,554 1 £38 664




Tamiami Trail Modified Waler Deliveries to Everglades National Park Project

Preparation of Enginecering Appendix For GRR/SELS

Corps of Bngineers, Jacksonville, Florida

Alernodive 3 (Bridge
4

SUPERSTRUCTURE ALTERNATIVES COMPARISON

ETRUCT D asignt Tamiaimi - Trailadesignbcear-analvaiaaliernacive - 34 Type F Bridge 4,518 COST

Diome by: M, LeCromle

Checked by; ©, Li

Mavember 2%, 20K

Mumbher AASHTO BEAMS WITH DECK Florida Double Tee Beams
of 18" PILES 24" PILES DRILLED SHAF 18" PILES 24" PILES DRILLED SHAF

Spans | TYPE| COST | TYPE| COST |TYPE| COST TYPE COST TYTE COST TYPE| COST
2 IV | $113.277 ¥ [ $115.4019 IV [ F104, 203 NiA MN/A NfA
3 [ | f102,947 [l | $103,564 I | $104,797 | FDT30 [$250,500) FDTIG | $252,000 | FDT30| £255.000
4 11 05,110 I1 95,4957 11 397,650 FIOT24 18217,365] TDT24 | $219,200 | FDT24| $223,170
5 I 95,957 I FT 086 11 $99 343 FDTIR [$183,000) FLD¥T18 F185,7600 | FDTIS] $190,080
f I | $wesod | 1 | $esz21a | 1 [$101,097 | FDTIS [$185,220] FDTI8 | $187.920 |FDTIS| $193,320

Deck Reinforcement 205 Ths/CY concrete
Cost of Deck per foor 5348741,
PRECAST SLAB MOST ECONOMICAL SUPERSTRUCTURE ALTERNATIVE

mumber 18" PILES " PILES DRILLED SHAT L& in. Pile 24 in, Pile Ak in. Shafi

of Thick-| Estimated | Thick-| Estimated | Thick-| Estimated | Number | Beam | Estimated | Sumber | Beam | Estimated | Number | Beam | Estimated
Spans ness (st ness Cist s Cosl of Beams| Type Cost of Beams | Type Cist | of Beams| Type | Cost

2 4 IV | ®113.277 4 V| susete] 4 v [$11430
3 4 [ F102,947 4 [ S103,564 4 [T | #1004, 797
4 4 (| 95110 + | $os057 | 4 1| $97.650
5 21 | $280.925| 21 |$293.336| 21 | $300,157| 4 (L | $95.957 4 | fo7.086 | 4 1| $99,343
f I8 $250,700 18 5254,35;1 19 F270. 2040 4 1) 66,803 £ II fo8,214 4 11 ] &1401.,037




158 L B 1501 LITl X EET (410 PR ] i) aaday
|

k] Th 1101 1021 3Ll CLBETE M) P | LEisa ] 22adeg
¥ v ¥ £ L il s praaled S 30 19Ty
¥ ¥ F ¥ £ LA (T 204 PRI S0 10 EEEmy
L gy 1sdmeg pug % Fmdan wngg spd 1) go mger |
A0LFT
el
OIERTTO ]
A ETse 1t et 1L EEF TR Lgezg (I pron] amienmsedng
1F0rE LRl TaTw LR TEEED  CINIF N e smensaedag
L i L
¥R AL ALl LR Ta°LEL 1T Peiv] 2] uod
1EFF A8 J0EE 1919 AFEL peoy g
1T L ey A LURE 16719 L] pED] ¥ana),
{q-qpd) e 1xd wonaEsy T
AT LA 15w irm Aahll FELTL LIWARA CINTT pea] S eial
LR A 69E LRS- 1L A5T5 pEO T
q8°8F ATTE 1093 16 B8 LR TER] ],
(A8Aq T ey Jad oonarsy 1)
[in IInA SR 10 Jinaeg Eedus]
ol AR Wy
FEXT 24T
AT FOBsT 16 FED A OFEF AEFL L[ pRr) Ry
A 0001 Tl 1F'LF] A0°L1T AUIGE © (P pud) peo] WENY
PEOT PR
JAGEED JEGEFD JANERD  JA9EE0 JAGERD  OOTIS YasmHgoql SpECT R
FYSEUD IIEEOL BALLO0 I EE0O JFisIop ey spes dmeg
RURCEE w0 OO R WG (U SEADETEL ATSC] ARpL
Hesar 00T T EOF RE AR g o eedy wesy
I B5ET 2 00t LEVTF 1 LER WELTE G yfus) medg
TR b SRy SWIEs] § ] ¢ mrEe f Swiks B0 IO
A FEED I ¥R O JAFEED A EEST0 APLZTED VLA IRy, Ay
i} m 1 m Al iy ey
smeds g greds ¢ surds ¢ sueds ¢ sreds 7 sordy 3o asguins]
[ [ — 5] S[quo] EPUDIS J0 o ) z SIUE] J© R T RTSE WP s4pg

D00T 6T 19
1 3 -5a e

] W 14 Fooy

fsad

LROSISTE 1 SOV 4 3t | ] - s e B frep e -rmema ) e ] 3408 T

SATIA GASSAULSAUL 0] §1 J0 FITINON PUE SAOVOT NOLLVUINIOT S

EpLOL ] AUy g tassmang 1o sdm0
srASHE 207 spraidy fmssamiuy yo wegraeding
yaafoag qeg (HOOE ERPRIRIE U 01 saLsasfa)] date gy, PIYIPORY [RTL e




168 007 1511 15l AFED (EF PEOC] wRisag) sty
e Aa 1 L1aL 1021 LY (1MTT (1851 b e uhisy] alaeg
b ¥ F ¥ ¥ Wi g paiobed 121 30 Uy
' F ¥ ¥ ¥ Lpcd (5T B2 pAImBT S J0 19
Lpgp g pog e Fmdoa oo apd g o e
Ap0pr S0 30 Anreden ey anpuany
L] ogl Fmoeds spd umuriorpy
TIPERTTEY
18 ESE 19688 A 5T A0EE A0Tes  (dF1d) pE0T amnnasing
19TFE ¥ L A SHF A LIEY AFFis  INTA N e ey
[EFTIFTIT
Tyaal AL 19210 0t FTEEL A PR ILLeN
A19FF 10'EF ITex I8le I1°EL ] Ay
L A JLgs TERE 10719 IiE9 PEOTYMUT
T4 2ue] 1 noeqaesy 7T
ALLh 16T01 AFTN FOgl IELTL LIM3T O8A PR = |ext]
Y EEE ERINA) A6t 16°CT 1918 PEOLITE]
A8EF Ay T 1L a0l 1676 TEOLEMEL
L ) ey e memassy p
al I INASGNS i) Eanep oedug
_u._. I JONST| LR IOEY
WL I E0T T VLA ALEEF J 076 [I]) PE] sy
A5 Tyl AEEFL 1£81T RTOERE (TS ) ped R
FEoT pEad
A %R0 JARERD IMQEED HAQEE(  IHOSE0 (S7Es geedliyy) Sped 3wy
e J¥1 55070 153 5200 I 200 T SEND s SpRET &
LR uEO0°H W E BRI u g (O SSAAML, $A SFpL
L= LTy o FTE RERLYL] RAREIRSY O wmdy uesy
o 6T 4 MEE 11 08 TE 1 es g opEs  dul yiua ) redg
SUTEN] | KILIERY § Sy MmM] S o swEEyy 30 QT
A FEED M FEED IAFEED JAERETD A TTE'D %) TEF2 4 Beeng)
i} i} i m Al iy mreag
sreds g Fedds g soeds ¢ suals ¢ smeds 7 suedy po saquay]
_l £ — @3] SN0 TR 2 amquny L SIUE] J2 1qIImL] T4 B0 BT WIETAL FEFREL

Q00T "67 gmany

L e N i S b

TSNS b s3I J 0k ] |7 {-S-IEmiaT, MEAmE 1507, 0 yop e L | sheag), ) W 6c)

SATIA OASSTHLSAHA W £ J0 HTIINON PTE SAO¥OT NOLLYVINIO0T

it
wW.ﬂ._u:.._ ARy

EPUEE] A|pasyaep sy o sdiedy

s E T s apraddy dmssamiog go nogediay
1aafoag qarg FUOEN SAPFIAIALT oF SALRAnN] SHEAY PAAPCRY TTEAT Toeme ]




A 5H1
it

1686
AEEE
ERY-13

A EEN
AFT0I

HE R i)

151 2500

uOnE

W EELD
T ER AL
SwER]

A BT
n
rurds g

e

oy ey T —

ALITF
318468

ATITN
A5EF
Ales

JEE0
TE'LE
18'TE

1¥ert
1TELT

EIERS i)
F5 el
Y8

LR
EE R i
SUTEH] §

I FEED
1
suels

ATF
AFT

AFER
ATLEF

ATE
1088
116k

1ETOE
TFTET

S SEED
FE P
R

EE R
T EF
TN |

HAFHTD
I
sueds ¢

LRI
1E4L

1LETE
LR

ALFTL
18Th
1108

1E0Tl
11+
e

TETEF
160

IMGEE0
FED0D
i

o LFE
T L5895
sIERy

FIEEER]
1]
sedds §

15LiF
1 0ot

304
=Rkl

F6°T86
LR

16851
AF6L
TEES

1oLl
IL0E
1069

ol
i

1R DL
1§09

RIERS A
40800
R LI

L RENE
e
SR

IMITED

Al
surds 7

(EILL) pro] TEEHT 2a0g

(1M Q%0 pea] uFisng) anpass

HTLJ anf prunbay sapg 3o equngy

RIS C1N] ) paatnbagy S3)t 40 Sagunp]
wagy ey e Fuedis mog Wegs T 10 Dol
Fuzeds 2 ey

CHAR peor | sompmniaadag
LA N pee] arnnnsisdng
FEFTTEAL
CHALA) pEO] 3a0T [EID]

PEM AU |
FLEE R ety

[AATA) e 33d oemaray oL

LLNY (IR PO 30T TR L
TEL] Aur |
prL] y UL

(TATTE A aerg aad vonarsy 1T

aumzrusgng 1 Jarey woedm
1003E] TANINGIY
PR #AFT

[daLd | pEor] TTRSg
N0xg g pene meag)

[S2plE RO ML) S0 LTy
(353 speey cchaocy
() ssawymy | xseq] 3Py

() uedg wEag
g Eey g
STTENT 0 Iy

(I Y Eia sy W
=di] wmeag
suedg Jo THTTA

§ — 73], 21NOg] TRNLY I 1SgUiny

SME] J0 EBJuunp]

I S0rEE DRy 0P

Q00T "G Bquasty
10 SRR

N |

L W

isad

i it _..vu.-ur__“_. d u.n--.._._ § sammmsye el prm-par el [0 ] ST ] LE T 1ITALE _-

LIVITS (T TTTHA U2 SO¥(r] NOLLVANIO0T

1
aflpuy) ¢ saned )y

epuo]d SLaneeye] ‘somiing po sdon

SIS WS 104 xpoaddy SupuETy Jo ronerrdang

1aforg §IEJ Fooney) Sprdasg of SXIAATIAT AR PAIPOTy IRa] v |




Preparation of Engineering Appendix For GRR/SEIS
Corps of Engineers, Jacksonville, Florida

Tamiami Trail Modified Water Deliverics to Everpglades National Park Project

Alternative 3 (Bridge 4)

INTERMEDIATE BENTS / PIERS

Checked by O

||:'..‘;|'RlI-.""I"-.Dcni_u-:u'-'['m:u|.|rm-"l'|*'.1il'uJ|:.1ign".rrnlu-.'m:u'.l.'klx'-:lI|{:L‘|u|ih‘|.'-3'-[T\'|1l.' F Bralpe 4,«1s[COST

E f )
[eone by M, LeComie

Mevember 2%, 2000

18" ar 24"
Driven File

|ntermediate Bent Section Pier Section

(2 Drilled Shafts)

I I

Crilled
Shaft

Foundation Type| 18 in. Pile | 24 in. Pile | 36 in. Shaft
Estimated Pile Embedment Length] 19 1t 19 ft. l4 11,
Pile Length Above Ground 51t g, LIS
Total Length of Pile| 27 1. 27 1t 22 fi.
Estimated Cost of One Pile/Dirilled Shaft $591 $1,242 £4, 540
Bent cap cross sectional area| 9.0 sq.10 9.0 5q.0 1200 5q.f1
Beot Cop Length| 35 . 35 fi 35 .
Total Concrete Yolume| 117 CY 1T CY 15.6CY
Reinforcement at 145 1hs/CY 164 Ths 1696 lbs 2261 lbs
Estimated Cost of Bent Cap|  $5.616 $5.010 $7.458
PRESTRESSED PILES 15 in, 24 in, DRILLED SHAFT K131 1_11.
NMumber of test lowls per bridge 2 e T ea. Number of test loads per bridge 1 ea,
Core {Shaft Excavation)
Length of lmnpur.tfj.-' l;ilhil_'l.!_',
Est, todal cost of test piles w/ dynamic load test per bridge| $13,440 $13,440 % of casing splice
Excavation, unclassified shaft
% of pile splice 105 10% Drilled shaft sidewall Overreaming
% of pile hole preformed 1000 5% 100} 5 Excavation, unclassified extra depth

Mumber MNumber of Piles Mumber of Toral Cost af Piles Toral Cost of Total Estimated Cost
af Fequired Drrilled Shals per Bent ¢ Mer Drilled Shatt of ONE Pier
Spans 1% in. 24 in, 3 in. 8" Pile 24" Pile per Pier 18" Pile | 247 File | 36" Shalt

Z 7 4 i 521,154 519,276 559 680 F26,77 $24 892 | 567.16%
3 5 4 z 512,230 512,556 534,680 F17.846 | F18,172 | 542,168
4 4 4 z 8,888 S1F3T6 525,347 $T4,5ﬁ4 £05.932 $33,835
b 4 4 2 7,708 S0, 196 S22, 180} $13,384 | S14.812 20 668
6 4 4 2 F7.006 8,524 $19.680 | S12,712 | S14,140 | $27.168




Tamiami Trail Modificd Water Deliveries to Everglades National Park P'roject
Preparation of Engineering Appendix For GRR/SEIS
Corps of Enginecrs, Jacksonville, Florida

Alternative 3 (Bridge
4)

END BENTS

1A TRUCT Desipnt Tamiami: Trailadesipnicoat-analyaistalicinanve- B Type F Bridge 4.als]C08T

PBS]

Done by: ML LeComie

Checked by 0L

Movember 29, 2000

Foundation Tvpe| 18 in. Pile [ 24 in. Pile | 36 in, Shafl
Estimated Pile Embedment Length] 19 1. 19 1. 14 .
File Length Above Ground & . & .
Total Length of Pile] 27 1. AT 1. 22 1.
Estimnated Cost of One Pile/Drilled Shatt]  $8%1 41,242 44,540
Bent cap cross scotional arcal 7.5 sq.ft T.5 5.1t 12.0 5.0
Bent Cap Length| 3511, s, a5 fi.
Total Concrete Volome| 9.7 CY 0.7 CY 156 CY
Remnforcement at [45 Tha/CY 1413 Ibs 1413 lbs 2261 lbs
Estimated Cost of Bent Cap| %4, 680 $d, 680 37,4498
PRESTRESSED PILES I8 in, 24 in. |DRILLED SHAFTS 36 in,
Core{Shaft Excavation)
Length of temperary casing
Percentage of casing splice
Exn:.auau'pn, unclassified shaft
% of pile splice 105 [0 Drilled shaft sidewall overreaming
% Pile hole prefarmed JiK} loose | xcavation, unclassified extra depth

Towal Bstimated Cost

Numher Mumber of Piles Kumher of Tatal Cost of Piles | Total Cost of
ol chuirudl rrilled !'1'11.'11'r:-'\_1I per Bent ¢ Picr Dirilledd Shalt of ONE Pier

Spans 18 in. 24 in. 3 in. 18" Pile 24" Pile per Pier 18" Pile | 24" Pile | 367 Shalt
2 7 fi 5 7,714 8,754 $24,200 F25,103 $26,143 $da 3097
3 i} f 5 F6,612 8,734 Fad, 2060 F21 440 $23 582 41,836
4 4] 4] 5 6,612 $2,754 $24, 200 $19,120 21,262 139,516
5 & £ 5 6,612 $8,754 $24,200 $19,120 | 21,262 39 516
f fr f 5 .‘Fﬁ,t}l] $8, 734 $24,200 $19,120 | 521,262 539516

1Ir'u::Iudes wingwall piles for Type I, I 1 beams,

2Indl.Ju::Ies wingwall drilled shafts for Type IV, 1, 1| beams,




Tomizmi Trwil hModilied Water Deliveries to Everglades National Park Project
'reparation of Engineering Appendix For GRRISELS
Corps of Engineers, licksonvitle, Florida D by ML LeComte
Aliermatlel 3 | SUBSTRUCTURE & SUPERSTRUCTURE ALTERNATIVES COMPARISON | Chechen = €. 1.
Jos TR s Trnll e oo - s lysistalermanive. 3 Tene B eidpe 4als|COST Iovember 29, 2000
Mumiber ADIUSTED 5PAN LEMNGTH Mumher Cost ol Substructure Casl of Supersiruciere Testal Cost nf Structure
Il L& . 24 in 36 n. ol 18 1. 4 . 3. 18 i, 240 M in, L8 im, 24 n, LR E
Spitne Pile Pilix Shaft Fiems Tile Tile Shadt Pile File Shinft File Pile Shalt
2 K275 Fr.| B3.00 Fr, K150 Fi, 1 $70,9T6 377174 155,962 5113277 #113.610 FUL 205 [S190,252 (5190, 790 [R2T0, 265
1 |55.67 Fi| 5600 F, 66T FL 2 $7R.572 U508 S16R008 | 5102,947 [ 103,564 | S104,707 |S181,519 |S18T072 |$2TL 05
4 42,13 Ft.| 42.50 Ft. 4325 FL. 3 Y1752 1 320 S1R0.53T LR R 05 957 SUTA50 (5170862 | 5186, 277 LITRIRT
5 A4 060 B | 340 A5.20 Fr. d L, TTT S0, 773 ST IO 545,957 ST ARG S0 340 (5187733 | 5198 855 5207040
i RESLLE U I KA TS 2081 Fi. 5 5101 804 5113,225 F214.574 S06, B3 S082is SU01,037 5198 604 (5211 4539 |S115,910
IRNATIVES FOR EACH SPAN ARRANGEMENT:
Number Number of | Towl Leagih | Kumber | Tocl Length
of  |Estimared| Foundacion | Superstructure | Kumber | Number Piles or of Piles or of Test ol Test
Spany Cost | Alernative | Aleermiive [ of Spane | of Beams | Drilled Shafis | Drilled Shafiz | Piles Files
2 H100, 252 15 in, Tepe IV 2 1 1 51001 2 Ha I
a FIRLA1S 14 in. Type 111 3 4 20 RO 2 241t
4 F1IT0, 462 1E in. Type 1l L d 22 59 [t 2 20
s IRETTA| 1R, Type 11 4 6 T g 2 B0
h K108, 004 15 in, Type 11 3 L a0 A0 0 2 R
SL76,862 < --- Minimum
RESULT OF COST COMPARISON STUDY:
Most economical superstructure. types. Type 11
Mot economical substructure type: 18 in,
Optimum Span Arrangement; 4 spans at 42,13 FT.
Total hridge lenpth: 168.50 FL.
Total number of beams: 16
Total length of beams: 674,00 F.
Mumher of piles or drilled Shafts: 22
Length of Piles or drilled Shatts: S94.00 Fr,




Tamiami Trail Modilied Water Deliveries to Everglades Mational Park Project
Preparation of Engineering Appendix For GRR/SELS
Corps of Enpineers, Jacksonville, Florida

Alternative 3 (Bridge 4) ESTIMATE OF PROBABLE CONSTRUCTION COSTS

1S TR UCT Dresignt Tamomi- Trail designbcost-nmal v ishaliermative- 34 Tepe T Bridge & 1s)COST

PBS]

Do vy B LeComie
Checked by: C. Li

Movember 29, 2000

Item Quantity Lnits LUnit Price
SUPERSTRUCTURE:
Concrete 1460 oy £310
Reinforcing Steel' 29933 LIRS .45
Bridge Floor Grooving 599 sY $2.50
Traific Railing Barrier 370 FT $3s5
Expansion Joints” 72 FT $584
Type 11 Beam 674.0 FT f54
Neoprene Bearing Pads 3.501 Cy B425
Superstructure Subtotal
SUBSTRUCTURE:
Concrete 87.0 Y 415
Reinforcing Sll:i:]:l 12614 LBS 045
Pile Hole, Preformed s EA $200
Test Files R4 Ft. F160
1% in. Prestressed Concrete Piles {(F & 1) 594 F1. $a3
Pile Splices 3 EA HL10
Drilled shalt LI 220
Test load tor drilled shatt EA F50, 000
Core (Shaft Excavation) LF
Temporary casing LIF
Casing splice EA
Excavation, unclassified shaft LF
Drilled shaft sidewall overreammg LF
Excavation, unclassified extra depth LF

Substructure Subtotal

Construction Cost Subtotal

Mobilization (3% of Construction Cost) 1 L5
Contingency  (15% of Construction Cast} 1 L5

Total Construction Cost

Deck Square Footape (B
Cost Per Square Foot

Lhs/CY.
Lhs/CY,

"Ratio of reinforcement to superstructure concrete; 203
al
Fatior of remlorcement (o substruciure concrele: 145

3 . . .
Mumber of expansion piers: 2

45,271

13472
F1.498
$11,795

$5,804
$36,3596
$1.488

fris. 814

536,113

55,678
54 400
£13 440
$19.602
$330

579,563
5195,377
0,769
29,307

$234,453

5,912
$39.66/s1
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Tamiami Trail Modified Water Deliveries to Everglades Mational Fark Project

Preparation of Engineering Appendiy For GRIVSELS
Corps of Engineers, Jacksonville, Florida

ESTIMATE OF PROBAELE CONSTRUCTION COSTS

Sheet ol
[hesizn: B0 Dade: 11529500
Cheeked: €L Dater 1129400

S TEUCT Besipn T i e = Trai fesipe' enm-manlysisalernatives 2 Tvpe G Dridees & sl & sls|RESULT

I

i

r

ITEM | ouanTITV| | UNITS) l.‘il,;']',"r'{’-:::_";;_!,: i AvouNT ||

SUPERSTRUCTURE:
Class I Concrete -- {Superstrictun) 15563 cY F300.00 Fa20.458
Reinforcing Steel -- (Superstructure)® 278045 L35 5045 $125120
[ridee Floor Groaving 3333 S 5150 $13,333
Tralfic Roling Bacrier 240040 T F35.0H SR (HI0
Expansion Joints*** 2054 T FR4.0H F1E. 005
AASHTO Beam, Tvpe ¥ 48000 FT F02 (H) Fa 1,600
Meoprene Bearing Pads 2512 Y F425.H F12.5376
Superstructure Subtotal $1.114.583

SUBSTRUCTURE:

Cluss 11 Conerete — (Substruciune) 255.2 oy 541500 S1055258
Reinfiorcing Stecl - (Substructure)* = rnn LES #0.45 $loe5s
Pile Haole, Preformed nd EA S0 00 F12.404
Test Piles 25l Fi. SLA0O0 F40,320
Prestressed Concrete Piles (F & [) 1674 I, S46,00 77,00
Pile Splices 7 EA FIT000 1,190
Drilled shafl 1 LF F220,00 0
Test load for drilled shafl 1 EA FA0,0400.00 %0
CorelShaft Excmeation 1 LF 0,00 b1}
Temporary casing I L.F R AR Y] i
Casing splice ] EA S0.00 Hr
Excuvation, unclassified shal 0 LF S0.00 f0
Dirilled shalt sidewall pverreaming [ LF 50,00 i
Excovation, unclassified extra depth 0 LF S0.00 f0
Substructure Subtotal F2531.494
Construction Cost Suhtotal 51368477
hlohilization (5% of Construction Cost) I L5 08424
Contingency  { 15% of Construction Cost) | L& F205271.49

FRATIO REBARCONC, (SUPERSTRUCTUREE
FARATIO REBARCONC. (SUBSTRUCTURE):

SEMOGOE EXPANSION PIERS;

Total Construction Cost

Deck Square Footage (11,)
Cost Per Square Fool

20
145
k]

LhsfCy.
LA™,

51,642,172

51,700
53176
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Preparation of Engineering Appendix For GRRSELS
Corps of Engineers, Jacksonville, Florida

Tamiami Trail Maodified Water Deliveries (o Lyverglades National Park Project

ESTIMATE OF PROBABLE CONSTRUCTION COSTS

Sheet ol
Presign; 1O Dhade: L2900
Checked:  CL Date: 11729904

PATRUCT DemiprEamiama-Trmladsign cnst-anayestaliemnnlive- 5 Tyoe H Bridge | as|RESULT

Alternative §

ITEM QUANTITY, (|| UNITS)| [ e AMOUNT

SUPERSTRUCTURE:
Cluss 11 Conerete == {Superstractine) G643 2 oy F310.00 320749011
Reinforging Steel -- {Supersiructurne ) * 13721517 LIS S04 S0, 170,082
[ridzae Floor Grooving 263200 S SL.50 Fos8.000
Traflic Railing Barrier LIRAA0.0 T $35.00 54, 140 5 40
I-xpansion Joints** &nlth I FE4.00 $723.794
AASHTO Beam, Type W 2I0RR0.0 I'T $0Z M) 21,792 60
Meoprene Bearing Pads 1243.200 CY Lazs.n0 FA2R, 360
Superstrocture Subtodal 54,772 807

SUBSTRUCTURE:

Clazs I Conerete = (Substractune)
Feinforcing Steel - (Substructuee)* =
Pile Hole, Prefarmed

est Piles

Prestressed Conerete Piles (F & [
Pile Splices

Dirilfed shall

Test load for drilled shaft
CarelShafl Excavadion)

Temporary casing

Casing splice

Freavation, unclissifed shail
Drrilled shatt sidewall overreaming
Excavation, unclassificd extra depth

Mobilization (5% of Construction Cost)
Contingeney  { 158% of Constroction Cost)

10705.3
1552203

“EATIC RERAR:CONC. {SUPERSTRUCTUREY:
FERATIO REBARCONC, (5UBSTRUCTURE):

FEeN00F EXPARNSION PIERS:

Y
LES
EA
141,
[*1,
EA
LF
EA
LF
LF
EA
LF
LI
LI

500
0445
R0
Fo 06
Fo.00
0,00

F220.00

F50,006, 05
SOL0H
SO.H
S0
S0.on
W00
2000

Substructure Subtotal

Construction Cost Subtoial

L5
Ls

Total Construction Cost

Deck Square Foolage (FL)
Cost Per Square Foot

203
145
2000

LY,
Lbs/CY,

$4.442 684
$h98,518
$it

0

$ik

0
ST32.840
S50, 000
b4

50

S0

50

541

50

$12,324,041

S67.056,550

$3,354,843

S10064,527 51

S40,506,220

2,551,375
L3156




Tamiami Trail Modified YWater Deliveries to Everglades National Park Project
Preparation of Engineering Appendix For GRR/SELS

Corps of Engineers, Tacksonville, Florida Done by: F, OGRNARLI
Alternative 2D l ESTIMATE OF ADDITIONAL COST OF STRUCTURES Checked by: S.¥YETIMOGLU
1S TRUC T D esi pn Tamiumi-Trai Pdesignicost-analysistalierrative 20eanalsidey [ Walls, o8 CanWall November 29, 208K
Project Length S9220.00 L
Total Bridge Length FR41.00 Fr (2 - 4751t long, 2 - 345,50 lompg, 1 - 100011 long and 1 - 12001 Jong bridges)

NOTE: 10001t long bridee is at Tiger Tail Camp area & 120000 long widge is at abondoned park area on the east side of Struct, 83558
are proposed not te further reduce the width of narrower eanal in these arcs,

ITEM UNIT 'RICE ory TOTAL PRICE

1000 long Bridee at Tiger Tail Camp $32.00 43000 S5F 51376000, 00f)
120041 long Bridee at Park Area $32.00 S1600 SF S1.651,200.00
Retaining wall on canal sidelKingpile System) $d61.43 33370 LI 525,553,285 84
Retaining wall on canal ide H159.28 55379 LI SH, 82068679
Temporary retaining svstem $331.68 33379 LE 518.367.958.02
Traffic Barrier on rewining wall $25 .00 35379 LE 31,938,265.00
* TOTAL: | $57.707.396

* NOTE: This cost is additional to_the cost of 4 bridges in Alternative 2,



